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a measure of importance — 


Each of these Burmese Duck weights doubles the value of its predecessor in 
the series. The largest approximates in weight to 4 liang—an ancient weight unit 
depending upon the weight of 235-240 red millet seeds. On the other hand 
experience, technical resource and modern production techniques within 
the integrated U.G.I. group have evolved meters built upon known sound 
principles—such meters offer prolonged accuracy throughout a long life. 


ALDER & MACKAYLTD. J. H. ROBINSON & CO.(LIVERPOOL) LTD. SMITH METERS LTD 
SUTHERLAND METER CO. LTD. VANDA METERS LTD. WILLEY & CO. LTD 
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WET PURIFICATION PLANT 


by DEMPSTERS of MANCHESTER 
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General arrangement of the Wet 
Purification Plant at East Cowes. 
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The Wet Purification Plant illustrated above comprises 2 Condensers, a Water-cooling Tower, Livesey and Static 
Washers, and an Electrostatic Detarrer. 


We have long been experienced in the design, manufacture, and installation of the ancillary Plant used in the Gas Industry, 
and recent extensions in our Technical Departments and Works have vastly increased our scope. In consequence our activities 
extend into the Petroleum, Chemical, and allied industries. 


Our Works are well equipped and our available services include facilities for the 
stress-relieving of welded products, the thorough examination of welding by 
means of X-rays, and the use of isotopes for gamma ray testing where necessary. 


Your enquiries and orders will be welcomed by:— 
R. & J. 


DEMPSTER 


LIMITED 


Constructional Gas and Chemical Engineers 





MAKERS OF HIGH QUALITY 
BY-PRODUCT and CHEMICAL PLANT - CONDENSERS - CONNECTIONS and 
VALVES - DETARRERS - GASHOLDERS - IRON CASTINGS - PURIFIERS 
STILLS - TANKS - WASHERS - WELDED and RIVETED STEELWORK 


GAS PLANT WORKS: NEWTON HEATH 


MANCHESTER 10 


Telephone : COLlyhurst 2554, 5 & 6 
Telegrams : “* SCRUBBER, MANCHESTER 10” 


London Office: 34 VICTORIA STREET, S.W.! 
Telephone : ABBey 4426 Telegrams : “Scrubber, Sowest, London ”’ 
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: few much 


will the “pipe you put down 


SiR | ( : 
BREC SS 
Maximum resistance to attack by aggressive 


P 4 i soils is provided by enamels reinforced with 


i Fibreglass pipewrap. It was used to protect this 


A twelve inch oil pipeline that runs from Baiji to Baghdad. 


FIBREGLASS LTD., ST. HELENS, LANCS, ST. HELENS 4224 
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PURIFIERS AT JEROEY 


This set of five welded mild steel overhead purifier boxes were 

built by Whessoe for the Jersey Gas Light Co. Ltd. 

The plant which was installed in a former retort-house, has a 

capacity of 3 million cubic feet per day. 

The boxes each contain two 2’ 6” deep layers of oxide. 

Special attention was given to the structural design of the plant 

to provide easy and unobstructed access with ample headroom ie SS 
to the bottom discharge chutes and oxide elevator within the ~S J 
confines of the building. The photograph shows the resulting clean 


design and illustrates the advantages of welded construction. 


WHESSOE LIMITED, Darlington, Co. Durham Telephone: Darlington 5315 
London Office: 25 Victoria Street, London, S.W.1 Telephone: Abbey 388] 
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LEEDS wae. 
Ay om 


COMPANY LIMITED 


Made in England under 
licence from 


MEXICO REFRACTORIES 
COMPANY 


MEXICO + MO., U.S.A. 


REG’D TRADE MARK 


Leeds Fireclay Technical Department is available 
always for advice on individual problems and selection 
of materials. 


MAKE BETTER JOINTS 
FOR REFRACTORIES IN INDUSTRY 


THE LEEDS FIRECLAY co. LTD. WORTLEY, LEEDS 12 


Telephone: LEEDS 638025 ot 


LONDON OFFICE: LEEDS HOUSE, CAVENDISH PLACE, LONDON, W.!. Telephone: LANgham 3511. Telegrams: FIRECLAY WESDO LONDON 


el’; PREST 





OCOD 


Clean Hardening, Carbo Nitriding 
Carbon Restoration, Gas Carburising 


THERMIC EQUIPMENT & ENGINEERING CO. LTD., 


(Associated with Gibbons Gas Carburising Ltd., Birmingham, 15) 


el’; PRESTON 56254/5 Ss A L M oO N S T R E E . - P R E STO N Grams : THERMIC, PRESTON 
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The New Laboratory Test Meter, Mark II 


(WITH “BUILT-IN "’ REVOLUTION COUNTER FOR ACCUMULATIVE READINGS) 


Available in 
1/50th, 1/l0th & 1/12th, cu. ft. Sizes. 


WITH REMOVABLE BACK AND FRONT. 
READILY DISMANTLED AND RE- 
ASSEMBLED, ENABLING PERIODIC 
SERVICING TO BE EASILY AND 
QUICKLY CARRIED OUT. 


BODY AND DRUM IN SPECIAL- 
QUALITY STAINLESS STEEL, 
THAT IS RESISTANT TO THE 
CORROSIVE EFFECT OF MOST 
FOUL GASES. 


©2 CUBIC FOOT N SPECIAL D-TUBE FITTING FOR RE- 
PER REVOLUTION MOVING EXCESS MOISTURE. 


IMPROVED SIGHT BOX. 


ma P i - 

Ol4 vei MEASURING DRUM _ FINELY BAL- 
Q, SCIENTIFIC pe Meni: To A y ANCED TO ENSURE ABSOLUTE 

: O12 008 LY SMOOTHNESS IN ROTATION. 


Kes Se 


orth - STRONG CARRYING HANDLE. 


EASILY CARRIED: WEIGHT, WITH 
WATER CONTENT— 
1/50th cu. ft., 144 Ibs. 
1/12th cu. ft., 20 Ibs. 


HEIGHT GAUGE. 
THERMOMETER 30°-90° Fah. 


THE 1/50th METER CAN BE SUPPLIED TO 
READ DIRECT IN CUBIC FEET TO TWO 
DECIMAL PLACES. 


REVOLUTION COUNTER OF ADVANCED 
DESIGN, WITH STAINLESS STEEL SPINDLES 
RUNNING IN OILITE BUSHES, GIVING A 
FRICTIONLESS MOVEMENT AND _ FREE- 
DOM FROM CORROSION. PLAINLY VISIBLE 
NUMERALS ON LIGHT PLASTIC DISCS. 


Designed and produced by the makers of the Fairweather Recording Calorimeter. 


SCIENTIFIC & PROJECTIONS LTD. 


GOVERNMENT BUILDINGS - KIDBROOKE PARK ROAD - KIDBROOKE - LONDON S.E.3 | 
Telephone : LEE GREEN 2112 (4 lines) Telegrams : SCIEPRO, BLACKVIL, LONDON 
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ASHOLDER 


Spiral and Guide Framed—Repairs and Extensions a Speciality 
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FOUR-LIFT SPIRAL GUIDED GASHOLDER IN STEEL TANK. 
177' 6" diam. x 35’ 9” deep. Capacity 3 Million cubic feet. 
ERECTED AT THE WOLVERHAMPTON UNDERTAKING OF THE 
WEST MIDLANDS GAS BOARD 
WESTWOOD & WRIGHTS, LTD. 
ae BRIERLEY HILL - STAFFS. | 
}.E. 


Telephone : 7751-4 BRIERLEY HILL 


Telegrams : WESTWOOD WRIGHTS 


DON 
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THE ONLY SUCCESSFUL BRITISH APPLICATION OF THE 


Balanced Aue Fenciple 


TO GAS SPACE HEATING... 
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Introducing Models ‘‘15” and ‘‘25” 
of the Cowper Penfold 


Soprhire 


Regd. 


BALANCED FLUE SPACE HEATER 


@ Application of patented balanced flue principle 
eliminates vitiation of interior atmospheres. 


@ Combines maximum safety with maximum efficiency. 
Simple to install and maintain. 
@ Available for town and liquid gas. 





Full technical information of the complete “Sapphire” range from sole distributors:— 


WILLIAM SUGG & COMPANY LIMITED 
Sole Licenses, COWPER PENFOLD & COMPANY LIMITED 
67-13 REGENCY STREET, LONDON, S.W.1. Telephone : VICtoria 3211 
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< e 3. alt ucts designed 


Par 


W for the complete 


af ‘ ° yar. 
ie He r_of structural iron and steel 


BE in foundries, sugar refineries, 
fsworks, paper mills, galvanising 


BS 
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Pe ‘and plating shops, canneries, 
dyehouses and other places where 
severe acid or alkaline fumes 
abound and corrosion is rife. 

We will gladly give you technical 
advice on the best use of ATLAS 
Rubber Paints to meet your 
particular requirements. 

Write to us now for colour card 
and price list. 


AUIS Kee, 5 


DESIGNED TO RESIST SEVERE \ 
CORROSIVE CONDITIONS R= 


ATLAS PRESERVATIVE CO. LTD., ERITH, KENT. ‘Phone: ERITH 2255 (3 lines), 5721 (4 lines) ‘Grams: Deoxydizer, Erith. 


tas/As 163 
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BALFOUR GROUP LONDON OFFICES: 
Artillery House, Artillery Row, Westminster, S.W.1. Tel: ABBey 2121 


Overseas Companies in Canada and Australia, Agents in Pakistan, India, New Zealand and South Africa. 
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BALFOUR 


HENRY BALFOUR & CO. LTD. 
Founded in Scotland in 1810. Complete Gas Works 
and Oil Refinery Plant. Welded Vessels for 
all Industries. Registered Class I 
welders at Lloyds. 
Head Office: Durie Foundry, Leven, Fife. 
Cables and Telegrams: Foundry, Leven, Fife. 


SCOTT 


GEORGE SCOTT & SON (LONDON) LTD 
ERNEST SCOTT & CO. LTD. 
Founded in 1834. Complete Process Plant for Food, Chemicals, 
Plastics, Paints, etc. Scott also engineer complete 
process factories. 
Head Office: Levenbank, Leven, Fife. 
Cables and Telegrams: Niobate, Leven, Fife. 


ENAMELLED METAL PRODUCTS 
CORPORATION (1933) LTD. 
Glassed-steel storage and process vessels, transport tankers, 
for Milk, Food, Brewing and Chemical Industries. 
Head Office & Works: Durie Foundry, Leven, Fife. 
Cables and Telegrams: Pfaudler, Leven, Fife. 
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FIVE MILLION 


CUBIC FEET CAPACITY 


GASHOLDER and STEEL TANK | 








ERECTED AT 


SWAN VILLAGE GASWORKS 


BIRMINGHAM DIVISION, WEST MIDLANDS GAS BOARD 


CLAYTON SON & CO. LTD. 


HUNSLET | FEEDS YORKSHIRE 


a7 May 22, 1957 GAS JOURNAL 357 


.--- from the holder 
ia 3 £ 





nrg en Koay! _ - | 
: a - % ’ 
: 4 - 4 4 < 7 > 
'. i ainniil ; N:P pes — 
| an a Saag ~ a . AR « ! 
a 





oo —— —— = 
= ———— 2 








Sons plays an essential part in many 
lives and homes in this country. Cooking, heating, 
in many districts, lighting, workshop and factory, 
too, depend upon an efficient and uninterrupted 
supply of gas, pressured evenly through a sound 
system of trunk and subsidiary mains. 

The laying of such mains calls for high standard 
work by men who know what they are doing from 
long years of experience, coupled with advanced 
technical skill—and spurred by the knowledge 
that on their efforts rests the well-being of millions 


; of families. 
We — WHITTAKER ELLIS Ltd. 
athe CIVIL ENGINEERING CONTRACTORS 
| CONTRACTORS TO. GAS UNDERTAKINGS 


fer Sewice to the ; 
ervice Communtty 
52-66 PORTSLADE ROAD, LONDON, S.W.8. Tel.: MACaulay 245! Grams: Whittakel, Sowest, London. 


BIRMINGHAM Belmont Works, Belmont Row, Birmingham, 4. Tel.: Aston Cross 2241/2. Grams: Spigot, Birmingham. 
Registered Office : 22/24, Ely Place, London, E.C.1. 






W.E. 750 
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AALS 


ENGINEERING CO LTD 


GAS SPACE — HEATING EQUIPMENT 


FOR INDUSTRIAL AND COMMERCIAL APPLICATIONS 


HARRIS ENGINEERING CO. LTD., YORK WORKS, BROWNING ST., LONDON, S.E.1I7 TEL: RODney 3835 
ALSO AT BIRMINGHAM, BRISTOL, GLASGOW, MANCHESTER, NEWCASTLE-ON-TYNE, WAKEFIELD AND COLERAINE (N. IRELAND) 
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TILATION 


onweld PRODUCTS include 
[e Welded Open Steel 


FLOORING, STAIRTREADS, 
Solid and Tubular HANDRAIL 
STANDARDS and HANDRAILING 


LIONWELD, LIMITED "22: s**2us# 
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New processes 


Greater demands 


Higher standards 


A 95% Silica Retort Shape 


DERBYSHIRE SILICA REFRACTORIES 


" recommended for carbonising plants and gas retort 
Peaksil | construction, is a 95% Silica refractory which retains 
its strength and rigidity up to very high temperature. 


Derbyshire “8S” and ‘“‘D.S.F.”’ 
(90% Silica) 
Refractories for all purposes including 
Vertical and Horizontal Retorts, Soakers, DERBYSHIRE SILICA FIREBRICK CO., LTD. 
Puddling Furnaces, Reheating and Annealing FRIDEN - HARTINGTON - NEAR BUXTON - DERBYSHIRE 


Furnaces, Forge Furnaces, Checkers, Cupolas Grams Sica. Friden Hartington "Phone: Youlgrave 27! (3 lines) 
and Glass Furnaces. 


Other D.S.F. products include 
FRISIL (Sillimanite) and 
DOME INSULATION (Diatomite) 
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reintoreed 


FOR THE 


¢ prestressed GAS INDUSTRY 


oe « precast 


* 2 &.2 F 


BUNKERS, PURIFIERS, FOUNDATIONS, 
COAL & COKE STORES 
GASHOLDER TANKS, RETAINING 
WALLS, TAR & LIQUOR TANKS 


and 


PILING 


BOTH PRECAST AND IN-SITU 


=f 2 9 


OUR 35 YEARS OF 
EXPERIENCE IN 
DESIGN & CONSTRUCTION 
FOR THE SPECIFIC NEEDS 
OF THE GAS INDUSTRY 
IS YOUR GUARANTEE 


= F&F = 8 


. C. CONSTRUCTION 


CO. LY. 


CITY ROAD, DERBY 
TEL.45424 
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ERTICAL 


Photograph published by 


Of HALIFAX 


IMITED 


Telephone: Halifax 4701 P.B. Ex. 





Telegrams: Drakefax, Halifax. 


CONSTRUCTIONAL GAS ENGINEERS FOR MORE THAN A CENTURY 


courtesy of the North Western Gas 


Photograph shows: 


Exterior view of large 
Continuous Vertical Retort 
House showing Coke Screen- 
ing and Handling Plant to the 


_ left of the photograph. 


A typical example of the 
practical approach to econo- 
mical and efficient gas pro- 
duction. 


Board. 
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STOVES LED 12.00.0000" 


ot FARRINGOCH (een 0D, F.C .8. 
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FOR OVER SO YEARS -— 


THE SILICA REFRACTORY 
BEHIND THE 
CARBONISING INDUSTRY 


LOW THERMAL EXPANSION 
SILICA SHAPES AND BRICKS HIGH RESISTANCE TO ABRASION 


LOW PERMEABILITY - MAXIMUM 


CONVERSION - TRUE TO SHAPE 
AND SIZE + FIRST CLASS FINISH 
THE MELTHAM SILICA FIREBRICK CO. LTD 
MELTHAM NEAR HUDDERSFIELD 


TELEPHONE MELTHAM 321 TELEGRAMS “REFRACTORY, MELTHAM 
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It can’t be done 
without CONTROL 


Satellite moons, space travellers, flying saucers— 
man’s imagination is matched only by his modern 
ability to channel his knowledge into practical 
development. Infallible control of the miraculous 
inventions he has created is the keystone of his 


Progress in the heavens. MAGNETIC “<P” TYPE HIGH-PRESSURE 


And the key to the huge success of Magnetic STOP VALVE 


| 
| 
| 
| 
| 
| 
| 
; ' | 
Valves is their unerring control. Air, steam, coal | This valve is of the shut-off pattern and 
gas, oil, and most kinds of industrial liquids and | is suitable for passing water, air saturated 
gases are unfailingly and accurately controlled, steam, oil, gas, etc., at pressures from 10 
automatically or remotely, by these products of | to 250 1b. per sq. in. and 
25 years’ experience in the valve-making business. | 
For more details of the standard range of these | 
glandless, shaftless, stuffing-box-less Magnetic | 
Valves, please ask for illustrated literature. Special 
| 
| 
| 
| 
| 
| 


valves up to 12 in. orifice can be supplied. 


higher if required. 

A Flame-proof solenoid 
housing, Buxton Certified, 
can be fitted where 
required. 


MANY VALVES AVAILABLE ex stock 
VALVES DESIGNED for special conditions. 


the Magnetic Valve Company 


28 ST. JAMES’S PLACE, LONDON, S.W.I. Tel. HYDe Park 7588 
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itd. 


William Press and Son | 
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3 ST._JAMES'S SQ, S.W.1 fh. TRAFALGAR 7833 


THE 


DEMOLITION & 
CONSTRUCTION 


COMPANY LIMITED 


Civil Engineering, Building 
and Public Works Contractors 


REBUILDING OF 
COMPLETE GASWORKS 
MODERNIZATION 
and 


EXTENSIONS 


A Coke Bunker 


New Jetty 

on 

River Thames 
for the 

South Eastern 
Gas Board 
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“ME | TEL 
WILSON : > | [the , 
GAS METERS LT® PK | 88655. 


TELEGRAMS 
COVENTRY. GASMETER. 
HEAD OFFICE. 
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DOESN’T IT 
STAND 
TO REASON? 


P34030 


In S ecif: ing Metrovick motors Metrovick type KZ squirrel cage totally enclosed 
P y 8 - fan cooled motors are available up to 40 hp. 
you obtain more than compliance 
with B.S, requirements. Con- 
sider the company’s research, 
design and production resources. 
Add to these the practical ad- 
vice and service of engineers who 
really understand the problems 
of gasworks drives. You then 
’ 100 h.p. and above type HRW high speed 
have some of the very good reas- (2,960 rpm) drip-proof slipring motor. 
ons why more and more gasworks 


are turning to Metrovick motors. 


Flameproof motors are also 
available when required. 


100 h.p. and above type RW totally 


enclosed fan cooled slipring motor. 


METROPOLITAN -VICKERS 


Glens lier.) Gaon mse TRAFFORD PARK MANCHESTER 


Member of the A.E.I. group of companies 
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Lead Gas Pipes 


Solder 


Chemical Lead 
including Silver 
Copper Chemical Lead 


White Lead 
Ground in Oil 


Red Lead 
Ground in Oil 


= 
eed 


Lead Alloy Gas Pipes 


Genuine White Lead Paints 


White Lead Base Paints 
Hard Gloss or 
Oil Gloss 


Red Lead Paints 


Calcium Plumbate Paints 


_,.. the people to ask about them are 


ASSOCIATED LEAD 
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are unsurpassed in reliability and are designed to operate 
in parallel with electrofeeders or other turbo-feed pumps having a falling pressure- Sh 
capacity characteristic. 


| 
When used as a stand-by pump the Weir cut-in gear automatically brings the : 
turbo-feed pump into immediate operation in the event of electrofeeder failure. 
Our publication No. GK.35 ‘‘Feeding the Modern Boiler’, with valuable - 


information on this subject, is available on request. 


PRODUCTS INCLUDE 


FEED HEATERS 
DE-AERATORS ae \ | t - ; 
FEED REGULATORS vid , ’ , 
REGENERATIVE CONDENSERS _ — ot 
EVAPORATING & DISTILLING PLANTS _ CATHCART _GLASCO 
OIL FUEL PUMPS mn 


etc. 
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ROBERTS 
FOR LEAD 


Sheet, strip, pipe, rod, 


alloys, shapes, blocks, 


R. E. ROBERTS & SON LTD. 
WINDLEY STREET, BOLTON, LANCASHIRE 


anodes or cones — 
in fact, LEAD in every 


conceivable form. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC4R 
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PART OF A PLANT HANDLING COAL = 
AT 200 TONS PER HOUR BETWEEN scabl 
RIVER JETTY, STOCKPILES AND with 
RETORT HOUSES. Bw 


rinse 
wate 


Gas Industry... 
| 


DESIGNERS & MANUFACTURERS of t [ p p 0 Ny S 

Furnaces and Handling Plant, S Za 

Gas Producers, Coke Ovens, GIBBONS BROTHERS LTD 

Gas Works Plant, Dressler P.O. BOX 19, DIBDALE - DUDLEY - WORCS. ~~ 


Tunnel Kilns and Refractories. Telephone: DUDLEY 3141 Telegrams: “ GIBBONS’? DUDLEY 
I ON A CII: aR 
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Photographs by courtesy 
To soften and clarify YN of Central Electricity 


: Authority and Messrs. 
River Trent water at John Thompson- 
Drakelow Power Station a Kennicott Ltd. 
‘Kennicott Precipitation -Stabil- 

isation and lon Exchange Plant is 

installed. This illustration shows the 
stabilisation section of the plant—it is equipped 
with Saunders Diaphragm Valves for controlling Saunders Diaphragm Valves 
the pre-lime treated water inlet, wash and ‘izes 2in. 4in. and Gin. 

rinse water, acid regeneration and stabilised *~ ee oe 


: 2 sureness of closure and 
water leaving the units. ease of maintenance ensure 


satisfactory operation and 


service. The sectional view 
alongside emphasises the 
N A value of the _ isolated 


mechanism for prolonging 
working life. 


Saunders Technical Handbook explains the many applications 


nn 
nil a ST AEP BER ae 
SAUNDERS VALVE es ie: COMPANY LIMITED 


DIAPHRAGM VALVE DIVISION 
CWMBRAN - NEWPORT - MONMOUTHSHIRE 
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DESIGNERS GAS WORKS PLANT | 
Producers, B.W.G., C.W.G. Complete | 
Gasification, Oil Gasification. 


GAS WORKS CONTRACTING 


Re-siting of Existing Plant. Demolition 
& Civil Engineering Work. 


ENGINEERS 
MECHANICAL HANDLING PLANT 


Skip Hoists, Elevators, Conveyors, Bunkers, 


& Structural Steelwork. 


AUTOMATIC CONTROL EQUIPMENT 


Process Controllers, Power Operated Valves, 


CONTRACTORS Switchgear & Instrumentation. | , 


Two 1,000,000 cubic feet 
per day Oil Carburetted 


Complete 


Gasification Plants 


Two 2,000,000 cubic feet 
per day Oil Carburetted 


Complete 
p 


completed and put into Gasification Plants 
operation at Wallasey 


for the N.W.G.B. 


in hand for South Africa. 





TULLY ENGINEERING COMPANY LIMITED 
NEWARK NOTTINGHAMSHIRE 
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APSTAN WINCHES 


Genii er | 
ome Se 




























Built with accepted ACE reliability, 
the conservative rating and generous A 

proportions of these robustly constructed 
winches guarantees continuous, trouble-free 
operation at full load. Designed for box enclosure 
or direct mounting in pit, they are ideally suited 
for truck and barge haulage in railway sidings, docks 
and harbours; and for moving furnace bogeys, 
mining trucks and kiln cars. 


Capacity | to 5 tons 
Rope Speeds 

45 to 160 ft. per min. 
For A.C. 

_ or D.C. operation 





Vv 


- WINCHES — 
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RECTIFIERS FOR PRECIPITATORS STATIC TRANSFORMERS 
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Photograph by permission of the Southern Gas Board. 


1S” diameter Staveley Sand Spun pipes with Bolt 
Type Flexible Joints forming part of the main to carry 
refinery gases from Fawley to Southampton. 


The photograph shows work in progress near 
Southampton Docks where the “‘Queen Mary” can be 


| VEL seen in the George V. Graving Dock. 


SAND & METAL SPUN PIPES 


(with run-lead or flexible joints) 


for GAS MAINS 


THE STAVELEY IRON & CHEMICAL co., LTD. Nr. CHESTERFIELD 
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THEY didn’t know 
they were being 


extravagant 


But today the cold wind of economic necessity 
demands that every last ounce of solid fuel should 
be used to its best advantage—even the ashes ! 
Therefore, in the national interest, every Gas 
Works should investigate the advantages of 
installing a Fuel Recovery Plant in their works. 


This new and improved 


FUEL RECOVERY PLANT 


In a great many Gas Works there is a 
considerable percentage of usable coke 
in the pan ash which could be turned 
into a valuable asset by this Waller 
Fuel Recovery Plant Twenty-five 
years experience in the building 

of plant for recovering fuel from 
ashes has enabled us to design 

and build this new and im 
proved model which incor 

porates several unique fea 

tures You are invited to 

see the demonstration 

plant in operation at our 


works 


Member of the Society of 
British Gas Industries 


PHOENIX IRON WORKS, STROUD, GLOS. 
G Eo RG E WA L L E R & so N LTD Telephone : Brimscombe 2301-2 
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Superior plant is the 
Potent Agent in achieving 
economical production. 
GAS INSTALLATIONS 
require pipes and fittings 
that will give efficient 
service allied to well 
planned layout. 


~ 


Shaw-Petrie and Clyde 
Tube Forgings Limited, 
manufacture, _ fabricate, 
and erect, to the highest 
specification, a complete 
range of pipe-work and 
Seamless Steel and Alloy 
Butt Welding Fittings. 


ie Ki i, 
Bi 


| _ 
‘ : 
~~ a 
. . 


LONDON OFFICE 157 VICTORIA ST. SWI 


SHAW-PETRIE | CLYDE TUBE |(iaiaeseaiaaas 


OVERSEAS 
CANADIAN CLYDE TUBE FORGINGS 
P.O. BOX 278 WESTON ONTARIO 


LIMITED | FORGINGS LTD |= 


South Africa Trinidad Norway Sweden 
Australia htaly Spain and Finland 


NORTH HILLINGTON - GLASGOW SW2 - TELEPHONE HALFWAY 5551-6 ikgage ities cuir 
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A year’s full hot water supply in a three- 
bedroomed house for £18.12s.7d. 


That is the actual cost (with gas at |/4}d. a therm) of the operation of an 
earlier ‘Potterton’ 25,000 B.t.u/hr. model in the period October 1955— 
October 1956. The boiler is fitted with a clock control having a four 
tappet dial to provide an ‘off’ period during the day as well as during 
the night. The boiler serves a 40 gallon cylinder providing hot water for 
a bath, four basins, sink and washing machine. Consumption is 
approximately 300 gallons a week and the water is raised through a 
temperature of 80°F. 

On these figures, the small gas-fired boiler is a really practical 
proposition for many householders. Clearly there is a ready market for 
the latest ‘Diplomat’ which combines with such performance and 
attractive design facilities for speedy, simple and 
inexpensive maintenance. 


the ‘Diplomat?’ Gas-Fired Boiler 


a MODEL oF SELF-CONTROL 


Available in white - cream 
scarlet and viridian green 


THE DIPLOMAT GAS-FIRED BOILER 





THOMAS DE LA RUE & CO. LTD. 


Max. Gas Max. Heat 
Rate Output 
B.t.u./hr. B.t.u./hr. 


GY DIPLOMAT 30 40,000 30,000 
Z DIPLOMAT 44 55,000 44,000 


(Potterton Division), 20/30 Buckhold Road, London S.W.18. 


BRO: 
And : 


Height Width Depth 


Y DIPLOMAT 30 —-324” 15° 2" 
Z DIPLOMAT 44 
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GEORGECOHEN 


SONS ANDB COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, LONDON, W.6 - Telephone: Riverside 4141 - Telegrams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 - Bidder Street, Canning Town, E.16 - Bath - Belfast - Birmingham 
“H Hebburn-on-Tyne - Leeds - Luton - Manchester - Sheffield - Swansea 


$53/X219 
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PUSH BUTTON 


BURNER CONTROL 


The days of the ‘ oily-rag’ lighting up system 
are over! 

Elcontrol now provide a range of well-tried 
Electronic controllers suitable for all types of 
gas and ot/ burners. 

They provide automatic starting, they enforce 
safe lighting up procedures, and provide im- 
mediate running flame failure shutdown. 

A range of models is available for all burners 
from the small domestic type to the largest units 
as used in power station or blast furnace work 


ROO EE NOE 


FLAME FAILURE AND 
IGNITION CONTROLLER 


Our advisory service for new installations or conversions 
is at your disposal. 


ELCONTROL LTD. 10 Wyndham Place, London, W.! 


Ambassador 2671 for LEVEL CONTROLS, TIMERS 
FLAME FAILURE EQUIPMENT, PHOTOSWITCHES 


100% recovery of Benzole has been 
recorded in the Gas Industry where 
Sutcliffe Speakman plants of the type 
illustrated are already installed. 


These recovery plants are the 
result of over twenty years’ 
experience in the manufacture and 
industrial use of Active Carbon. 
Their capacities range from 
250,000 cu. ft. per day. Entirely 
automatic and with few moving 
parts, they are compact, clean in 
operation, and economical to run. 
Their initial cost, too, compares 
favourably with that of other 


re cove ry ; recovery systems. 
we In every way they are the most 
} ee profitable investments. We are 
of Be nzole . always ready to draw up a complete 
7) balance sheet for Benzole recovery 


HAS BEEN RECORDED — .. in any specific undertaking of 
the Gas Industry. 


SUTCLIFFE 
SPEAKMAN 


0 cut Wben2le wadlage 0 a mine mum, Condit 


SUTCLIFFE SPEAKMAN AND COMPANY LIMITED, 


leigh, Lancashire. TEL: LEIGH 94. LONDON OFFICE: 2 CAXTON STREET, WESTMINSTER, S.W.I. TEL: ABBEY 3085 
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e 
Refractory Concrete 


for 


Monolithic Flues « 
Flue pipe Linings 


and achieve: 


Long and trouble-free service. 


Cheap, quick and easy installation. 


* REFRACTORY CONCRETE is the 
adaptable refractory material made with 
CIMENT FONDU Aluminous Cement and 
crushed firebrick. Please send for our special 
leaflet on Monolithic Flues. 





Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73) BROOK STREET, LONDON, W.I. 


Simple adaptation to exigencies of design. 


Great strength ready for full use in 24 hours. 


A monolithic and, therefore, gas-tight lining. 


High resistance to corrosive attack by products of combustion. 


For Super-duty Refractory 
Concrete up to 1800°C. use 


SECAR 250 


(White Calcium- Aluminate 
Cement). 
Write for details. 





The Cement for Gnduttry 


FOR SPEED - STRENGTH 
RESISTANCE - REFRACTORINESS 


Telephone: Mayfair 8546 
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All round Protection from Cor 


As a permanent barrier 
against corrosion, ‘Humidine’ 
non-setting paint provides com- 
plete protection for lower lift 
plates and cuppings, purifier lutes, 
governor bells and meter drums. 
It never dries or cracks and is im- 
pervious to moisture 
Wherever the metal to be painted is 
in physical contact—use Aspinalls’ 
Alkyd Gasholder Paints, they are 
worthy companions to'Humidinet 





NON-SETTING 


AND THE ALKYD SYSTEM 
SETTING 


co bh 
] . 
S) (PAINTS) LTD., CARLETON, SKIPTON, YORKS. 
”“ London Area Office: CHAFFINCH AVENUE, CROYDON, SURREY’ 
DEPOTS AT LIVERPOOL, CARDIFF, NEWCASTLE, EXETER, BELFAST. 
Overseas Agents in TURKEY, CYPRUS, MALTA, WEST AFRICA, BELGIAN CONGO, KENYA, 
NYASALAND, PORTUGUESE EAST AFRICA, TANGANYIKA, ZANZIBAR, MAURITIUS, CEYLON, SIAM, SINGAPORE and MALAYA, BARBADOS, BRITISH GUIANA, TRINIDAD. 


e's 4&2 perfect 


-.. perfect for the grading and screening 

of coal, coke, stone, gravel, granite or sand. 
Where unvarying dimension of aperture is 
important, where long-term resistance to abrasion 
is a “must”, Weld-fabric is essential. Constructed 
of high-specification steel, rigid and durable, 

this mesh is virtually indestructible, 

whatever the material to be handled. 


For screens, graders, guards, 


partitions, storage racks, 
switchgear enclosures, Weld- 
fabric makes light of heavy 
X duty ; year after year after 


year 


GIRDEX ENGINEERING COMPANY LIMITED, 
WESTON LANE, TYSELEY, BIRMINGHAM, 11 
Tel: ACOcks Green 2205 Grams: Girdexpres 
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PIPE W ORK for the gas industry 





This photograph shows a Welded 
Steel Blast Furnace Gas Main 
to Coke Ovens being welded at the 








Dorman Long factory by the 
United Kingdom Construction & 
Engineering Co. Ltd. for the 








main contractors, 
Simon Carves Limited. 
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— The Calorifier Room, showing Heat 

= Exchanger, Condensate Receiver, Lift 

on Trap and Pressure Relief Valve, with 

4 Interconnecting Pipework, installed for 

s Dorman Long by the United Kingdom These photographs show just one example of the many large-scale 

5 Construction & Engineering Co. Ltd., 

; to the order of Simon-Carves Ltd. projects entrusted to the capable hands of the United Kingdom Construction 

- 

& Engineering Co. Ltd., who have years of experience in this sphere. 

7 

Their technical experts are at your service to submit tenders to your 
specifications for projects in any part of the country. 
The United Kingdom Construction & Engineering Company Limited are also 
contractors for Mainlaying, Industrial Pipework and Reinforced Concrete Construction. 

United Kingdom Construction & Engineering Co. Ltd. 
a. 


HAMMOND ROAD, KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 





Telegrams: UKONENG, KIRKBY INDUSTRIAL ESTATE Telephones: SIMONSWOOD 2601 (4 lines) 
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VISCO 
Quigg 


AIR FILTER 


For steelworks, collieries and other places where the air is heaviiy 

laden with dust, the “Visco” Patented ‘Reciprojet’ Self-Cleaning Air | 
Filter is, without doubt, the best. Its especial features are: two-stace 

filtration, automatic time switch control, the washing of all cells by 

full bore reciprocating oil jets, effective draining of cells, positive 

prevention of oil carry over. 


i Me Fe LP ce 


The “Visco” ‘Reciprojet’ Self-Cleaning Air Filters shown are two 
of five we have installed at the Albion Works of The Briton 
Ferry Steel Co. Ltd. These filters have a total capacity of 118,000 
cu. ft. air per minute and form part of the ventilating system of 
the Power House and electrical equipment. 


Recent installations include the equipment we have installed at 
Silverwood and Cadeby Collieries. Here “Visco” Reciprojet Air 
Filters clean the air for the motor generator sets in the winding | 
houses. 


Write for “‘ Visco Self-Cleaning Air Filters” List No. 562 


THE VISCO ENGINEERING CO. LTD., STAFFORD RD., CROYDON Phone Croydon 418! 


The ‘ Cintel’ Portable Metal Detector is the quickest and most 
economical method of locating hidden manhole covers, buried 
pipes, etc. If you are one of the few not yet using this instru- 
ment, may we send you details ? 


CINEMA-TELEVISION Ltd. 


A Company within the Rank Organisation Limited SALES AND Hawnt & Co. Ltd. 59 Moor St., Birmingham, 4. 


WORSLEY BRIDGE ROAD‘ LONDON °- SE26 SERVICING Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow 
AGENTS MacKellan Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16. 
Telephone : HiTher Green 4600 
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THE STEEL TUBE AGE 


Steel gas main, 363 in. outside diameter, 





with sleeve joints welded externally (see section below), 


installed by the North Thames Gas Board 


ost 
ied 
ru- across the River Thames at Putney. 


ee ee 
~ | STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM + LONDON 


The largest manufacturers of steel tubes in Europe 








GAS JOURNAL . ’ May 22, 1957 


Parkinson and Cowan Gas Meters are organised to deal with 


meter repairs on a quality basis. 


They have their own transport operating back to eight Depots 


in the United Kingdom ensuring prompt return of all repairs 
entrusted to their care. Five generations of experience are 


behind this service. 


PARKINSON AND) C€ 
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Parkinson and Gowan Gas Meters 


Geographical Coverage 





GAS WORKS ROAD, 
pee 


| )} COW AN GAS METERS 


A DIVISION OF PARKINSON AND GOWAN LIMITED 
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* Sheol s BESs. @ ee 


Serving 


Industry ‘ 


Millions of cubic feet of gas are used daily in factories 
and homes throughout the country. 

The comprehensive nature of DONKIN equipment is such 
as to cover every phase of gas distribution and control. 
Over 150 years experience, sound engineering practice and 
design together with first class workmanship have proved 
the reliability of DONKIN products which are well known 
in many parts of the world. 


THE BRYAN DONKIN Co. L1ro. CHESTERFIELD 
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toe MASTERTHERMS 
for 


The Mastertherm range consists of four finely designed overhead radiant gas heaters, 

each of which effects considerable saving in both money and valuable floor space. 

Costing little to install or operate, Mastertherm heaters give high radiant efficiency 
and ensure even distribution of heat over floor area. 


As wall or suspension fittings they can be tilted at any equally efficient in buildings or rooms with lower 
angle from 30 to 75 degrees, distributing radiant heat ceiling heights—where minimum tilt is of course used. 
the healthiest known—downwards and outwards Mastertherm heaters are encased in attractive, 


over an exceptionally wide area. vitreous enamel stone-coloured surrounds which blend 
Although particularly suitable for lofty buildings with any colour scheme. Designed for use on low 
where the maximum tilt is used, Mastertherms are pressure town gas or liquid petroleum gases. 


MASTERTHERM No. 1. 
Heats up to 125-150 sq. ft. of space. 


MASTERTHERM No. 2. 
Heats up to 250-300 sq. ft. of space. 
MASTERTHERM No. 3. 
Heats up to 375-450 sq. ft. of space. 


MIDGET 
A double sided heater for small offices, corridors, cubicles— 


wherever a larger heater is unsuitable. (Heats 150 sq. ft.) 


Send for full details and illustrated literature on the ‘ Mastertherm’ range to: 


| Se 
RADIANT-HEATING LTD 
7 


RADIANT-HEATING LTO., RADIANT WORKS, BARNSBURY PARK, LONDON, NA. hg N t ines) ete 
: Northern Sales Office : 33 King Street, Manchester 3) 2. Tet: Blackfriars 9617 “gern, ora ae 








i 
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(5 STACKING, DEBREEZING 
AND BAGGING... 


CRONE & TAYLOR HAVE THE EQUIPMENT FOR YOUR PURPOSE 


a nine wenn: 





i “BIG 
WALRUS’ 
STACKER 


Fully Mobile, 


Electric 


pee 
» ae 


or Diesel 





<2 RR ct il a 


- STACKS 120 TONS Ramps are unnecessary when feeding from cea tipping lorries, * 


opening in the extra wide hopper permits direct access from front at 
low level. Rubber sealing flaps around hopper opening and steel skirt 


OF COAL PER HO UR ! plates on belt reduce spillage to negligible proportions. 





COKE DEBREEZING MOBILE BAGGING UNITS if 
EQUIPMENT Speed Handling ~« Reduce Costs! 


at Mond Gas Works, Tipton, Staffs. ces 
\¢ 





Capacity 30-40 Tons per hour ! 





West Midlands Gas Board use a C. & T. 60 ft. Can bag and weigh up to 12 Tons 
Centre Super Mobile Stacker delivering coke onto of Coal in 34 mins. ! 

a C. & T. Skid Mounted Debreezing Unit. Stacker ; . Be - 

is fitted with oversize hopper, fed direct from mobile C. & T. Junior Bagging Unit is designed to handle 1 cwt. 
shovel. Coke is delivered into screen hopper, and Coal Bags—can cope with pieces up to 8” max. size. 

fed onto mechanically vibrated single deck screen. The unit incorporates Electrically Vibrated Bagging Chutes, 
Oversize material is discharged into railway giving fine control over material being bagged—a foot- 


wagons. Fines are passed through mesh into 


storage hopper switch leaves the operator’s hands free to hold bag. S 


Full particulars from :- 


CRONE & TAYLOR (Engineering) LTD., 


Sutton Oak, St. Helens, Lancs. Phone St. Helens 3283.43 STIL 
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is more than a material 
it’s an 
INSULATION 
SYSTEM 


Stillite is a manufactured mineral wool of insulation problems. 


ee A RE a a a a Rial i A eee la is ad kad NR: 


which has very valuable characteristics as Our technicians are alwavs at call to co- 


both a thermal and an acoustic insulator. operate with your engineers in dealing 


It is supplied in a variety of forms to with all matters of insulation. The 
meet most requirements and provides a Stillite service covers a temperature range 
system which will answer the majority extending from —184° C to +815° C. 





STILLITE PRODUCTS LTD., 15, Whitehall, London, S.W.1. Whitehall 0922-6. 
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SPUN IRON PIPES 


+s 


CAST IRON PIPES 


me 


SPECIAL CASTINGS 





a name that 


[rjlellgl*[siellellels| 


AGS 


INDUSTRIAL 


GAS METERS 


The new 700 cu. ft. 
capacity meter (illus- 
trated right) is supplied 
with prepayment 
attachment designed to 
take halfcrowns. Just 
one of our comprehen- 
sive range. Small or 
large cases; capacities 
from 700 to 9,000 cu.ft. 





"PHONE: CLAY CROSS 2151 





44444 


a 
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~ CLAY CROSS | 


(IRON & FOUNDRIES) 


LIMITED 


MANUFACTURERS OF 


BOLTED GLAND 
FLEXIBLE JOINTS 
IN ALL SIZES 


FROM 6 To I$ 


DIAMETERS 


CLAY CROSS - DERBYSHIRE 


"GRAMS: JACKSON, CLAY CROSS 


. G. SUTHERLAND, LTD. 
WARWICK ROAD - GREET - BIRMINGHAM I! 


ALSO AT LONDON AND NOTTINGHAM 





| May 
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SPENCER-BONECOURT -CLARKSON 


LIMITED 


SPECIALISTS IN 
WASTE HEAT 


RECOVERY 
PLANT 


The illustration shows one of the 

Spencer-Bonecourt waste-heat 

boilers at Stoke-on-Trent Gas 

Works. Similar units are in- 

stalled on all the Glover-West 

Centinuous Vertical carbonis- 
ing plant in this works. 
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LYNTON HOUSE, 7-12 TAVISTOCK SQUARE, Telephone : EUSton 432! 


LONDON W.C.I. 


Telegrams : HEATECON, PHONE, LONDON 





CLEANING BLOCKED SERVICE PIPES METHODS 
REVOLUTIONISED BY 


ALLAN TAYLOR SERVICE 
PIPE CLEANING OUTFIT 


The 75 gallon Allan Taylor pressure/vacuum service cleaning equipment 
complete with exhauster which can be used for vacuum or pressure. 
Normally used as a trailer unit and towed by a 10 cwt. van. Visible in 
the photograph (right) are the cyclone and test bar. This additional equip- 
ment enables the operator to make pressure tests before and after cleaning 
the service pipe, the test taps passing 50 cu. ft. or 100 cu. ft.as required. By 
using the Cyclone the dust drawn from the service pipe is deposited in the 
sight glass for inspection and can then pass into the easily removable con- 
tainer below. The arrangement further enables the operator at the machine 
to determine whether or not there has been any success with a cleaning 
operation. The extractor also prevents the greater part of the rust dust 
from entering the 75 gallon cylinder. 


SYPHON EMPTYING OUTFIT 














ALLAN TAYLOR €Nceinecrsy LTD. 


WANDSWORTH HIGH STREET, LONDON, S:W.18 








The Vacuum Syphon Emptying Outfit illustrated is mounted 
on a 4ton Thames Chassis. A 600 gallon galvanised tank is 
fitted. A rotary type exhauster is driven by a 4 b.h.p. four- 
stroke air cooled engine, mounted on asub-frame behind the 
cab. The tank is fitted with a flame-proof vent and the outfit 
can be used for high or low pressure syphon emptying. A 
large manhole at the rear allows the tank to be cleaned easily. 
A sight glass is fitted to enable the operator to know when 
the Syphon is emptied. Twenty-five feet of 14 in. suction hose 
is supplied with the outfit. The outfit can 
be used for vacuum or pressure working. 


Telephone : VANdyke 7222 (ten lines) 
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Spun Iron Pipes & Flexible Joints 


ALL COCHRANES SPUN IRON PIPES 

ARE WORKS HYDRAULICALLY PROOF 

TESTED TO 500LB. PER SQUARE INCH 
Screwed-Gland Flexible Joint : up to 10” dia. 


Bolted-Gland Flexible Joint : 4” and above 


OM TON eee 


/ron Pipes 


BRAY 


NEAT GAS JETS 


NON-ATMOSPHERIC AND 


ATMOSPHERIC TYPES 


for COAL GAS 
ACETYLENE 
BUTANE PROPANE 
NATURAL 


METHANE 


GEO. BRAY ano co. tito. ceicester ptace. LEEDS 2 


Tel. Leeds 20981 9 Grams. “Bray Leeds 2’’ 
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noteworthy features that make an outstanding tool 








+ Taps specially made for easy screwing with the 
minimum effort. 


7 Cup Drills constructed from toughened High 
Impact Steel and virtually unbreakable. 


* Strong metal carrying case with a fitted tray for 
Taps and Drills provided with each stand. 








ABBOTT, BIRKS, & CO. LTD., 90-91 BLACKFRIARS ROAD, LONDON, S.E.1. TEL: WATerloo 4066 (4 lines) GRAMS: Abbirko Sedist London 


vy FIREBRICKS 


for the GAS INDUSTRY 






42/44% Al, 0, 
GLENBOIG A.! 
GLENBOIG A.I CROWN 


36/38% Al, 0; 
GLENBOIG 
GLENBOIG CROWN 
CASTLECARY 





THE GLENBOIG UNION FIRE CLAY CO. LTD., GLENBOIG, LANARKSHIRE, SCOTLAND 34/35% Al, 0; 
EXPORT AGENTS: GENERAL REFRACTORIES LTD., GENEFAX HOUSE, SHEFFIELD, 10 DYKEHEAD GEM 
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REPAIRS 


TO ALL TYPES OF 
STEEL FABRICATIONS 


GASHOLDER 
REPAIR WORK 


HYDE 


~~ 


FOR TUBES from _ 


PORTABLE OR 
BENCH MODELS 


ELECTRIC, 
PETROL, 
PNEUMATIC and 
DUAL _ (Petrol/ 
Electric) DRIVE 


For B.S.P., 
CONDUIT, 
AMERICAN (API), 
WHITWORTH & 
UNIFIED SCREW 
THREADS 


PRODUCES 
NIPPLES FROM 
SCRAP 


BEVELS TUBE 
FOR WELDING 


ZA 


a 


ZA 


ROAD, 


A SPECIALITY 


DENTON, 
Telephone : 


“RG” 
SCREWING MAC 


Photographs by courtesy of the North Western Gas Board 


DAVIES BROS. (DENTON) LTD. 


MANCHESTER 


DENTON 2243-4 


TUBE CUTTING AND 


HINES 


Tested by Watson House, and used by Gas Boards 


DUAL DRIVE (PETROL/ELECTRIC) TROLLEY MODEL 


ALSO—PIPE BENDING MACHINES and “ROLL-RULER”’ the practical 


instruments for exact drawings 


J . Cc . 
34 PRIEST’S BRIDGE, LONDON, S.W.14 


NEVILLE LTD. 


Tel.: PROSPECT 8796 


THE 
“RG "* MACHINE 
PRODUCES 
THREADS BY 
MEANS OF THE 
MILLING PRIN- 
CIPLE—NO DIES 
REQUIRED. A 
CIRCULAR SAW 
FITTED TO THE 
CUTTING SPIN- 
DLE ENABLES 
TUBING TO BE 
SAWN, FREE OF 
BURR, TO ANY 
REQUIRED 
LENGTH WITH- 
OUT REMOVAL 
FROM THE 
MACHINE. THE 
“RG” IS STUR- 
DILY BUILT & 
DESIGNED TO 
BE OPERATED 
BY UNSKILLED 
LABOUR. IT 
REQUIRES THE 
MINIMUM OF 
MAINTENANCE 
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“Sor. for Tireless Tubes 


T| 


Tireless indeed! In hotels and houses, in radiators and refrigera- 
tors, on liners and tugs, millions of feet of I.C.I. copper tubes are 
faithfully doing their job, day in, day out. 

Made at the largest and latest non-ferrous tube factory in the 
Commonwealth, I.C.I. copper tubes are specified wherever 
consistently high quality and absolute dependability are needed. 


I1.C.I. COPPER TUBES FROM KIRKBY 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


METALS 
DIVISION 
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REF. No. IND/FR/89 


HUWOOD Conveyors 


Iifuneed 


In growing 
demand in 
the GAS and 
allied 
Industries 


HUGH WOOD & GO., LTD., GATESHEAD-ON-TYNE, 11. 
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Why its better 
to fit 


DRESSER 
=) CLAMPS 


ADJUSTABLE 


LEAK PROOF 
ABSORBS VIBRATION \ 2 ELIMINATES NEED FOR 
EXPANSION, CONTRACTION - REPEATED RECAULKING 


EASILY ASSEMBLED 
PERFECT REINFORCEMENT 


Supplied in all sizes from 3 inch to 48 inch diameter 
for socket and spigot joints of British Standard Cast 
and Spun iron mains. Patterns available or can be 
designed for special joints of cither steel or non- 
standard cast iron mains. Send for full information, 
also details of the Dresser 16 mm. instructional colour 
film “CLAMPING PROCEDURE ” available on loan. 


nN N 
| y > 


adjustable leak clamps 


DRESSER MANUFACTURES (ENGLAND) LTD., 39, VICTORIA STREET, LONDON, S.W.1 


Telephone ; Abbey 5238 Telegrams ; Dresclam, Sowest, London 


One of the DRESSER Industries 
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THRUST 


BRISTOL BRING YOU... 


A new concept in 4-tool, fast-towing plant! 
Higher output, Ackerman-type steering, 
over-run brakes, pilot unloader governing 
engine speed, and exclusive BRISTOL 
pannier type cowling. All these are added 
to the proved superiority of the famous 
BRISTOL two-stage double acting com- 
pressor design with BRISTOL inter- 
cooling—which add up to give more usable 
air per unit of running cost than any 
other machine. 


Reducing labour costs, 
saving time and elimina- 
ting traffic diversions, the 
Pass Hydraulic Thrust 
Boring Machine for 
underground pipe and 
cable installations is a 230 C.K M. FREE AIR DELIVERED 

vital tool for both large (TO B.S.s. 726) 

and small contractors. 

The machine, which can 

be hand or power oper- , 

ated, offers a choice of COOLER AIR IS CHEAPER AIR! 
4 speeds — for further : 

details write for fully The above illustraticns show hand and B RIST OL PNEUM ATIC TO OLS LIM ITE D 
illustrated leaflet. Suidimesan FISHPONDS BRISTOL Telephone: Bristol 65-3264* 


HYDRAULIC 
THRUST 
BORING 

MACHINES 


Write now for full details, 
quoting Catalogue No. 93 


Specialists IN UNDERPRESSURE ENGINEERING 


E. PASS & CO. LTD., DENTON, MANCHESTER. dm BT 19 
Tel.: Denton 3001/2/3. Grams.: ‘ Tools’, Denton, Manchester. 
‘dm PA 102 
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SPANNER 
PACKAGED 
BOILERS 


GAS-FIRED 
ca 
FULLY AUTOMATIC 


A packaged boiler is a complete steam producing 
unit, wherein the boiler, fuel burner, draught 
system and feed water tank are completely 
self-contained on one chassis. 


Spanner Swirlyflo packaged boilers are available as 
vertical boilers as well as horizontal. 

Vertical types are specially suitable for rapid steam 
raising and confined spaces. 250 lb. to 10,000 Ib. 
of steam per hour. 


a ry gt SPANNER BOILERS LTD 


per hour. 258 BRIXTON HILL, LONDON, S.W.2 TULse Hill 1021 


Write for further details :— 


A fine installation for 
OXIDE CRUSHING 


This installation at a large Midland Gas Works has 
a B.J-D Oxide Crusher, which is doing a really good 
job of work. Feed is by hopper, as shown in the 
picture ; discharge is on to a conveyor. The B.J-D 
Oxide Crusher is also available as a mobile unit, 
mounted on a bogie; the most recent version of bogie 
shows a considerable saving in cost, whilst still retain- 
ing the necessary strength and efficiency. We shall 
be happy to give you further details on request. 


oxide 
crushers 


BRITISH JEFFREY-DIAMOND LTD., CRUSHER AND INDUSTRIAL DIVISION, 15/17 CAXTON STREET, LONDON, S.W.1 


bjd /2483 
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The Sigma 
SPECIFIC GRAVITY 


RECORDER 
No. 7 


For use in the Retort House, 
Exhauster House or the Laboratory. 


The Recorder is sensitive and robust. There are over 
30 chart ranges from which to choose—a typical example 
is chart No. 721 having a range of .4 to .65 (air=1.0). 
This Instrument is suitable for the detection of 
hydrogen in hydrogen/nitrogen mixture. 


Please write for fully descriptive leaflet No. 7. 


SIGMA 


INSTRUMENT CO. LTD 


EWS Tel.: Letchworth 1845 (3 lines) Grams : SIGMA, Letchworth 


TOP GRADE COOKERS 


GANNON °A125° & “A130° FLAVEL ‘ENVOY’ 
DE LA RUE ‘WARWICK’ 


HEATING CONTROLS DIVISION 
TEDDINGTON REFRIGERATION CONTROLS LTD 


Sunbury-on-Thames, Middlesex . . . Telephone: Sunbury-on-Thames 456 
Telegrams & Cables: TREFCON, Sunbury-on-Thames, Telex. Telex: 2-2742 Teddcontsnbry 
+4 pone nee Seinen 4 ° ee v= Coe ae 

nal Street, Nottingham * Telephone: Nottingham 4 
BRANCH OFFICES | 31 Quay Street, Manchester ° Telephone: Blackfriars 2120 
255 St. Vincent Street, Glasgow : Telephone: Central 3933 
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This puzzle has been compiled by a 
manufacturer for your entertainment. For the complete 


answer see next issue of this journal. 


qacross 


A portion is aloof 

Evidence of resistance 
Exclamation 

Could be Bath or Chelsea 
Keeps you out of trouble 

Stop the flow — without a penny? 
Shoe or family variety? 

The name to be noted 


11 and 13 is only one of many 
types 


This is the limit! 
One pip 
Types of 18 


This nonsense in the woods may 
be dry 


Old testament 


Our “U* types are portable 


down 


Valves to adjust steam pressure 14. Do you still go hot about an old one? 


Before noon 16. Estimated Time of Arrival 

This floater is 3 parts rear 18. I can make a holy city after this 

Hot to a degree, with these 19. The very opposite of direct 

It's as simple as this 20. This famous line has had an initial change 
Not necessarily a deathly hue 21. Late fruit? 

Ww 22. Cockney call 

Initially super fine 23. Ib/sq. in. 

In short, time expired 27. Firm initials 


LO AE TL RARE RES ESAT AE RAS A Ses RE NS AN TTS: 
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Corrosion is one of the Gas Industry’s 

most costly enemies, its attack more 

insidious because often unseen. Yet 

protection exists, complete and permanent 

—by DENSO. DENSO TAPE is being used 
increasingly throughout the industry. 

Wrapped around pipelines and mains, above and 
below ground, around cables and conduits, on 
piers, bridges and structural steelwork, DENSO 
is proving itself the permanent answer to 


the ever-present Corrosion Problem. 


.. by ee 


Corrosion Problems ? 


- - aon 
2" ent 


Coes .* ecat 
62 


We enjoy them ! 
WINN & COALES LTD., 


DENSO HOUSE, CHAPEL : ROAD, LONDON, S.E.27 
Telephone: GIPsy Hill 4247 (PBX) Telegrams: Denselte, Westnor, London 
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INDUSTRIAL AND 
DOMESTIC 
THERMOSTATS 


REMOTE CONTROL 
VALVES 


SMALL GAS FITTINGS 


FLAME FAILURE 
EQUIPMENT 


MAIN COCKS 


Yj); 


onnrm 





SPERRYN & CO. LTD. 


4011 (5 lines) 
Waterloo 641? 


Cross 
Phone: 


MOORSOM STREET, BIRMINGHAM 6. Phone: Aston 
LONDON ADDRESS: 23 GT. SUFFOLK ST. LONDON S.E.1. 





sa rn cnc et 


Manvers Centralization Scheme : 

From the top of the newly constructed 
Coal preparation plant: a small section of 
the immense network of railway sidings. 


The supply and installation of these 
sidings and the adjoining trackwork 
for the new Coal Carbonization and 
Benzole Rectification Schemes were 
entrusted to the Eagre Construction 
Co. Ltd., by the National Coal Board. 
Over 9,000 tons of Iron and Steel were 
used in the construction of the forty 
miles of track and 230 turnouts and 
Special Point and Crossing layouts 
comprising the combined railway 
Sidings. 

Eagre’s skilful planning and practical 
experience in the day-to-day working 
of Colliery Sidings ensured that this 
vast scheme was laid efficiently to 
schedule, and without the slightest 
interruption of existing Colliery traffic. 


ee ie Ramana 





Photograph by courtesy of National Coal Board 


for a complete Track Service 


In addition to its activities 


q Work begins at Cadeby: 

The National Coal 
Board again entrusts 
the Eagre Construction 
Co. Ltd. with a similar 


project. Earthworks, 
Drainage, Track Laying 
and ancillary works for 
thirteen miles of Sid- 
ings are now in pro- 
gress at Cadeby Main. 


SURVEY 
DESIGN 


in the Nation’s Coalfields 
the Eagre Construction Co. 
Ltd. has worked contin- 
uously during the past ten 
years for British Railways, 
the Gas Board, the United 
Steel Companies, and has 
carried out large Power 


SUPPLY 
Station Projects for the Cen- INSTALLATION 
tral Electricity Authority. 


me AGRE 







Whatever the magnitude of your Siding requirements, be sure to consult 


EAGRE CONSTRUCTION CO. LTD 
East Common Lane SCUNTHORPE Lincs. Tel. 4513-7 





Photograph by courtesy of National Coal Board 
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the many 


Applications 


FOR USING 


DRU gasar Balanced Flue Gas Heaters 
Weawoniviting | The RESULT of EXPERIENCE! 


AT THE 
Yorkshire Building Trades 
And Public Works > ‘ ° 
Exhibition, Available in 8 sizes, from 30 to 114 cu. ft. p. hr. 
WOODHOUSE MOOR SITE, Completely sealed combustion system ensuring free ventilation of the 
LEEDS products of combustion to the outside air. 


May 21st—June Ist, 1957 Very economic running : @ No chimney flue required. 
costs. . ’ 


: P @ Ingenious Lighting. 
High heating-up rate. @ Long Service Life. 


No condensation. 


also 


THE BUILDING CENTRE ; 
@ There is no projection 
Absolute Safety. on the outside wall. 


Please apply for full details to: 


F. A. BORCHARDT Ltd., 506 High Rd., Chiswick, London, W.4. 


Telephone: CHiswick 4466/7. Telegrams: FREDBOR, Chisk, London. 
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SY APPOINTMENT TO ¥ " 
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Here is a ‘ Pyrene’ physicist, seen distorted through 
a water bath, checking foam compound for exact 
viscosity at a set temperature. This is but one of the 
many tests continuously carried out at The Pyrene 
Company’s Works to make certain that Pyrene fire- 
fighting media and equipment will at all times and 
in all circumstances extinguish fire quickly and 
conclusively. 

The fire risks which face the Gas Industry are many 
and varied, and now embrace the added problem of 
effective protection for oil gasification plant. The 
vast experience of The Pyrene Company covers all the 
fire hazards that you may encounter — therefore you 
will find their advice, which is free and impartial, 
quite invaluable. Write to Dept. G.J.5. 


FIRE FIGHTING 
EQUIPMENT 


An investment in peace of mind 


HE PYRENE COMPANY LIMITED 


9 GROSVENOR GARDENS - LONDON SWI -ENGLAND Cables: Pyrene, London 
Head Office and Works : BRENTFORD, MIDDLESEX, ENGLAND. 


Canadian Plant: Pyrene Manufacturing Company of Canada Limited, 
91 East Don Roadway, Toronto 8 
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meters 
to 
measure 


.. «for any industrial requirement : 


Ww. 
notic 
Britain’s industries use gas extensively, and wherever gas is used there’s a gas meter . . . and it’s : dent 
in 
likely to be a Thomas Glover meter. T.G.’s have supplied meters for all types of industrial in 
ham 
the 
over 
| Presi 
us about your industrial requirements? You'll get the meter you want and you'll get it on time. ; and 
You'll be satisfied with the T.G. service and the finished article. The T.G. Industrial Meter is a |= 
| Mell 
| Asse 
. of I 
Gas 


THOMAS GLOVER & GO. LTD., GOTHIC WORKS, ANGEL ROAD, EDMONTON & BRANCHES) ac. 


TG 3IA } 












establishments. We are specialists in the manufacture of meters for special requirements, and 


savannas dita 


pride ourselves on being able to supply any capacity required—size is no obstacle. Why not consult 


“tailor made” product of true craftsmanship, renowned for its accuracy in measurement. 
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INSTITUTION NUMBER 


VOLUME 291 No. 


4897 


Our Impressions 





MAY 22, 1957 


of the Meeting 


HE 94th Annual General Meeting of the Institution of Gas Engineers 
might be described as a return to normality. After the somewhat unusual 
excitements of last year, culminating in the presence of the Duke of Edinburgh 
at the Royal Festival Hall to receive a scroll of honorary life membership, 


the 1957 meeting ran truer to the usual pattern. 


For one thing it was held 


at the Institution of Civil Engineers, a hall less modern and glamorous but 
one which benefited from its smaller size and consequently greater intimacy. 
In one respect at least this was the equal of last year’s meeting—the command- 


ing presence and facility of its President. 


As Deputy Chairman of the Gas 


Council, following a succession of important posts, Sir Henry has acquired to 
a considerable degree the art of public speaking, and this quality was a major 


factor in the ease with which the meeting was conducted. 


Not only is he 


an impressive and charming President but an eminently appropriate one in 
view of his family’s remarkable connections with the gas industry. 


A fine gathering marked the opening 
session when, after the Secretary, Dr. 
W. T. K. Braunholtz, had read the 
notice convening the meeting, the Presi- 
dent announced that a telegram express- 
ing our greetings and devotion to the 
Queen had been dispatched to Bucking- 
ham Palace. Sir Henry then welcomed 
the representatives and members from 
Overseas. He mentioned Dr. M. Boselli, 
President of the International Gas Union, 
and the following official delegates of 
Overseas Gas Associations: Australian 
Gas Institute—Mr. J. R. Duggan, of 
Melbourne, Past President; Belgian Gas 
Association—Monsieur R. R. Touwaide, 
of Brussels, General Secretary; French 
Gas Association—Monsieur G. Nerot, 
of Paris, President; Italian Gas Asso- 
ciation—Dr. E. Bertini, of Milan; Nether- 


lands Gas Association—Mr. J. H. 
Steinkamp, of The Hague, Secretary; 
Swiss Gas Association—Mr. E. Delley, 
of Fribourg. Other overseas members 
and visitors included: Dr. A. Béhm 
(Turin), Monsieur F. Dupont (Paris), 
Mr. H. C. Hibberd (Wellington, New 
Zealand), Mr. E. Foster (Sydney), Pro- 
fessor C. Padovani (Milan), and Mon- 
sieur A. Papillon (Paris). 


The Minutes of the 93rd Annual 
General Meeting, held in London on 
May 29 to June 1, 1956, and of the 
Special General Meeting (being the 22nd 
Autumn Research Meeting), held in 
London on November 20-21, 1956, were 
taken as read and confirmed. 


The President then moved that the 
94th Annual Report of the Council of 





The Institution of Gas Engineers for the 
year 1956-57 and the Accounts for the 
year 1956, be taken as read and adopted. 

Mr. F. L. Atkin seconded the motion, 
and said that the Annual Report was 
noteworthy for the fact that it recorded 
that historic and memorable occasion 
when Prince Philip had _ graciously 
accepted the Honorary Membership of 
the Institution. Also, behind the simple 
that there were 82 Council 


statement 


The President 
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and Committee members lay a story of 
voluntary and willing effort on the part 
of many members to further the techni- 
cal interests of the gas industry. 


Election of Officers 


The Secretary announced the follow- 
ing results of the ballot for the election 
of officers, auditors and ordinary mem- 
bers of Council: 


President: Dr. James Burns, G.M., 
Chief Engineer, North Thames Gas 
Board. 

Vice-President: Mr. Duncan D. 


Melvin, Member, Scottish Gas Board. 

Auditors: Colonel Sir Harold Smith, 
K.B.E., D.L., Chairman, Gas Council, and 
Mr. Peter D. Davey, F.c.a., Wood, Drew 
& Company. 

Hon. Secretary: Mr. G. E. Currier, 
0.B.E., Deputy Chairman, North Eastern 
Gas Board. 

Ordinary Members of Council: Mr. 
G. Dougill, m.sc., Planning Engineer, 
North Thames Gas Board; Dr. A. E. 
Haffner, Chief Engineer, Southern Gas 
Board; Mr. S. K. Hawthorn, Divisional 
Engineer, No. 4 Division, Birmingham 
and District, West Midlands Gas Board; 
and Mr. S. L. Wright, Gas Engineer, 
Wales Gas Board. 

Dr. Burns and Mr. 
thanked members. 


Melvin briefly 


District Members of Council 


The Secretary reported the names of 
the District Members of Council nomi- 
nated by the District Sections of the 
Institution and affiliated District Gas 
Associations, for the year 1957-58, as 
follows: Mr. F. L. Atkin (Birmingham), 
Midland; Mr. J. W. Dean (Plymouth), 
South Western; Mr. A. H. Dyer (New- 
port), Wales and Monmouthshire; Mr. 
W. M. Gledhill (Stirling), Scottish; Mr. 
R. L. Greaves, M.B.E. (St. Helens), Man- 
chester and District; Mr. T. McDougall 
(Londonderry), Irish; Mr. D. B. 
Parkinson, M.B.E., M.A. (London), 
Eastern; Mr. C. Stott, M.c., B.sc. (Lon- 
don), London and Southern; Mr. J. A. 


Right: Senior Vice President, Dr. James 
Burns. 
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Tomes (Stourbridge), British Junior Gas 
Associations’ Joint Council; and Mr. 
J. E. White (Newcastle-upon-Tyne), 
North of England. 

The President proposed that scru- 
tineers of ballots for the ensuing year 
should be: Mr. G. Dougill, Mr. S. K. 
Hawthorn, Mr. J. A. Tomes, and Mr. 
S. L. Wright. The motion was formally 
seconded, and carried. 


Presentation of Medals 


We came then to that pleasant cere- 
mony—the presentation of medals and 
prizes. Sir Henry made the following 
awards: 

Institution Gold Medal, 1956: Awarded 
to F. J. Dent, D.sc., M.INST.GASE., 
F.INST.F.; R. F. Edge, B.Sc.(ENG.); D. 
Hebden, PH.D.; F. C. Wood, PH.D., and 
T. A. Yarwood, B.sc., for the paper on 
‘Experiments on the Hydrogenation of 
Oils to Gaseous Hydrocarbons,’ read at 
the 22nd Autumn Research Meeting of 
the Institution of Gas Engineers, in 
London, on November 21, 1956. 


H. E. Jones London Medal, 1956: 
Awarded to C. Stott, Mc, B.SC, 
M.INST.GAS E., M.I.CHEM.E., A.R.LC., for 


his paper on ‘The Post-war Develop- 
ment of East Greenwich Works,’ read 
at the 93rd Annual General Meeting of 
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Left: Junior Vice President, President, 

and immediate Past President: Mr. E. M. 

Edwards, Sir Henry Jones and Mr. W. K. 
Hutchison. 


the Institution of Gas Engineers, in 
London, on May 30, 1956. 


Institution Silver Medal, 1956: 
Awarded to I. J. Hartill, ASSOc.M.INST. 
GASE., for his paper on ‘Complete 


Gasification,’ read at a meeting of the 
Manchester and District Section, in 
Huddersfield, on October 19, 1956. 

Institution Bronze Medal, 1956: 
Awarded to W. Llioyd-Ellis, B.sc., 
ASSOC.INST.GAS E., for his paper on 
‘Pipeline Butt-weld Inspection by 
Ultrasonic Methods, read at a meeting 
of the Wales and Monmouthshire Junior 
Gas Association, in Monmouth, on 
November 20, 1956. 

William Dieterichs Memorial Prize, 
1956: Awarded to A. Higgs, 
M.INST.GAS E., for his paper on ‘Gas is 
Competitive, read at a meeting of the 
Midland Junior Gas Association, in 
Birmingham, on December 11, 1956. 


Presidential Address 


Sir Henry then gave his Presidential 
Address (published in last week’s ‘Gas 
JOURNAL ’). 

Voicing the meeting’s thanks to the 
President, Mr. T. C. Battersby com- 
mented on the fact that he had worked 
under Sir Henry’s father for many years. 
During that period he had soon become 
conscious of the high esteem in which 
the family was held and had learned 
what the surname ‘Jones’ meant to the 
gas industry, both in this country and 
overseas. Sir Henry had made an early 
impression on the gas industry. It was 
well authenticated that the news of his 
arrival in this world was conveyed to 
his father while attending a board meet- 
ing at Watford. On cycling in haste 
back to London to greet his son and 
heir, the father and cycle parted com- 
pany and came to grief when the wheels 
became fixed in the tram lines. A lot 
of gas had passed through the mains 
since Sir Henry’s name first appeared in 
the minutes of a board meeting and since 
the time when directors journeyed to and 
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Right: Not perhaps the power behind 
the throne, but certainly part of the 
secret behind the success; Mr. A. G. 
Higgins and Dr. W. T. K. Braunholtz. 





from their meetings on bicycles. It was 
their gain that Sir Henry had chosen 
to follow in the steps of his forebears 
and become the fourth generation to 
devote his talents to their great industry. 

Mr. Battersby thought the President 
had had a more difficult year than many 
of his predecessors. It had been his 
task to maintain a balance between the 
calls of the Institution and kindred asso- 
ciations and the exacting demands of a 
nationalised industry. This, in some 
amazing way, he had succeeded in doing 
and, through his good offices and wise 
counsel, the two bodies would work in 
even closer relationship, to the advantage 
of each. 

In the early part of his address the 
President had introduced a_ personal 
note. This was both interesting and 
heartening to everyone present, because 
in the minds of many there was a fear 
that in an industry as centralised as the 
gas industry was today, detached and 
impersonal relationships might displace 
that family atmosphere which often pro- 
vided the impetus to their achievements. 

Continuing, Mr. Battersby said that 
Sir Henry had viewed the industry in 
retrospect, assessed their current prob- 
lems, and presented a vista of things to 
come. He had drawn a comparison 
between the duties and responsibilities 
of the engineer and manager of former 
decades and the wider knowledge the 
aspiring young engineer must now 
acquire to reach the highest positions. 
The President had himself demonstrated 
that the engineer could prove a success- 
ful leader and administrator but, in an 
age of specialisation, there were more 
contenders from other fields for the 
coveted appointments. These _ still 
demanded of the occupants all the 
characteristics of those great personalities 
who had left their imprint on the 
industry. 


The Young Engineer 


Much of the address had been directed 
to the young engineer, who would do 
well to study carefully the advice the 
President had given him and to grasp 
every opportunity to widen his know- 
ledge beyond the limits of his specialised 
employment, particularly of the realms 
of accountancy and management. Today 
the future of gas was discussed both 
within and outside the industry with 
varying degrees of optimism and, per- 
haps, some pessimism. It must have 
been encouraging to the optimist and dis- 
concerting to the pessimist to hear the 
President put this vitally important sub- 
ject of the gas industry vis a vis other 
fuel industries in proper perspective. 
Within his address he had encompassed 
the field of competitive fuels and, he 
hoped, eradicated the seeds of pessimism 
which germinated in the minds of those 
who were susceptible to the romantic 
accounts of nuclear development, as 
cultivated by sections of the popular 
Press. In short, he thought the President 
was telling them that, in the future as 
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in the past, the 
flourish and play its great part in pro- 


industry could still 


viding the heat requirements of the 
nation if it preserved flexibility in its 
processes and its leaders, engineers and 
scientists could attain the stature of their 
predecessors. 

A neat summing up, and members 
indicated that Mr. Battersby had indeed 
interpreted both the President’s message 
and also their own appreciation in well 
chosen terms. 

Seconding the motion, Mr. C. A. 
Gibson explained some of the ways in 
which he had been associated with the 
President and revealed the remarkable 
fact that Sir Henry, among many quali- 
fications, was a qualified blacksmith’s 
hammerman! 


Dempster Travelling Fellowship 


We came then to the first Dempster 
Travelling Fellowship Report, * Aspects 
of Long-Distance Transmission of Gas,’ 
by J. F. Day. The Fellowship was 
endowed in 1951 by Mr. Charles 
Dempster in memory of the late Robert 
Dempster, senior and junior, and John 
Dempster. The Institution of Gas Engi- 
neers is trustee of the endowment. The 
income from the endowment is applied 
in awarding, from time to time, a Travel- 
ling Fellowship to enable the holder to 
study, either in this country or overseas, 
technical developments of interest to the 
gas industry. Its award is subject to 
conditions to be issued by the Fellow- 
ship Committee. These may include 
the submission by the Fellow to the 
Committee of a report on visits made 
and developments studied during his 
tenure of the Fellowship. Mr. Day was 
awarded the First Fellowship for a two- 
month visit to Holland, Belgium and 
France in 1954, to study recent technical 
developments in those countries in the 
distribution of gas for town purposes. 
Unfortunately time did not permit a dis- 
cussion on this remarkable piece of 
work. 

Mr. Day was congratulated by M. 
R. H. Touwaide, the Secretary of the 
International Gas Union. As he said, 
the paper showed that the author had a 
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comprehensive view of Continental prac- 
tice regarding long distance transmission 
of gas. He continued: ‘I should like 
to say how very pleased the President of 
the International Gas Union is to see the 
publication of this report. As you know, 
the International Gas Union has recom- 
mended, since the end of the war and 
again at its last Council meeting in 
February, the exchange of high rank 
personnel between the member associa- 
tions. The Dempster Travelling Fellow- 
ship is the first definite step which has 
been taken in this connection and Pro- 
fessor Boselli wishes me to express to 
the trustees of this fellowship the wish 
that it should go on sending young gas 
engineers to the Continent. We shall 
always be ready to help the Fellows 
because we all realise the great interest 
there is for a young gas engineer to 
see how his colleagues have solved the 
problems which he will have to face 
during his career, and beyond that these 
travels will lead to an exchange of 
experience and to a better mutual under- 
standing which will be of the greatest 
benefit to the gas industry all over the 
world.’ 


Brown Coal 


The session concluded with the paper 
on the ‘ Pressure Gasification of Brown 
Coal at Morwell, Australia, by Dr. 
R. S. Andrews. Since the author was 
unable to be present the paper was read 
by Mr. T. C. Finlayson. It described in 
some detail the gasification of an almost 
unique type of carbonaceous raw 
material by a most up-to-date process; 
the Lurgi process has not been applied 
to material of this type before. Plants 
in the Ruhr and South Africa are using 
either a caking coal or one of high ash 
content, but at Morwell the brown coal 
has neither of these characteristics, 
which indicates the diversity of applica- 
tion of the process. In the course of the 
discussion it appeared that although this 
type of coal can be mined at only a 
penny a therm, by the time it is dried, 
briquetted, and ready for charging into 
the plant, the cost of coal as charged is 
no less than seaborne coal delivered 
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to the retort house bunkers of a gas- 
works in Sussex. The cost of the gas 
made by this process does, however, 
compare favourably with gas manufac- 
tured by conventional processes else- 
where in Victoria. 


After the President’s Luncheon, which 
is described at length elsewhere in this 
issue, delegates reassembled to hear Mr. 
Charles Johnson, Coal Officer of the Gas 
Council, talking about ‘Coal Supplies 
fur the Gas Industry.’ Without attempt- 
ing to prophesy he nevertheless gave a 
valuable indication of what the imme- 
diate future may hold and in what way 
the industry could best adapt itself to 
changing conditions. In general he 
advocated a high degree of integration 
of large-scale production units, prefer- 
ably associated with a system of storages 
of gas in bulk, an arrangement which 
would cheapen base load gas production 
costs and minimise peak loads. 


Catering Appliances 


By way of contrast there followed a 
utilisation paper. Once again the ener- 
getic Mr. E. W. B. Dunning had been 
invited to contribute something on his 
cooking appliance research at Watson 
House. The result, ‘The Development 
of Catering Appliances,’ lacked the wide 
interest of his recent offering on the 
domestic cooking load, but it held much 
of interest for those concerned with such 
matters. Not surprisingly, since most 
gas boards lack catering specialists, it 
was the makers who were the main con- 
tributors to the discussion. 


So ended the first day’s business, and 
delegates joined their ladies, who had 
been enjoying a tea party and an ex- 
hibition of fine china at I.G.E. head- 
quarters, and prepared for the evening’s 
festivities at Grosvenor House. All 
present must surely agree that the 
reception and dance was a great success. 


The second day’s business got under 
way with the President reading the 
reply received from Buckingham Palace 
to the loyal message sent by the 
Institution on the previous day. After 
which the meeting concentrated 
on ‘An Approach to the Use of Oil Gas 
in an Integrated System,’ in which Mr. 
L. P. Ingram, Chief Engineer, described 
the pioneer work which is going on in 
the South Western Gas Board’s area to 
overcome some of the special problems 
which that particular Board has to face. 
Geographically the area is long drawn 
out with a multiplicity of small under- 
takings lately integrated, with the indus- 
trial loads centred round Bristol and 
Gloucester and far away from sources 
of suitable carbonising coal. The 
supply of gas to such an area needs to 
be very flexible and as the discussion 
showed, the import of seaborne raw 
materials from overseas is easier and 
cheaper than railborne coal. The plants 
described were mostly American in 
origin, some of them making their first 
appearance in either Great Britain or, 
indeed, Europe. The installation of a 
Gaz Integral plant which can gasify 
otherwise unsuitable coal mined in 
Gloucestershire, the gas from it being 
enriched by one of the American high 
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calorific value oil gasification plants, 
shows a nice balance for coke produc- 
tion in accordance with the Clean Air 
Act. 


Mr. Ingram described his paper as * an 
unfinished symphony’ since results of 
the plant were not yet to hand, but he 
added, ‘preliminary results obtained 
certainly appear to justify our original 
optimism for a “finished symphony” 
to be played on a four or five manual 
organ, rather than a skiffle group render- 
ing of ‘The Birth of the Blues”.’ 


Benevolent Fund 


After this hint of musical slumming 
we turned with relief to the solemn 
melody of the Annual General Meeting 
of the Contributors to the Benevolent 
Fund; this is fully reported elsewhere 
in the issue. 


One wonders whether there may have 
been a hint of sly humour in arranging 
for Mr. Ingram’s paper to be presented 
on the same morning as ‘ Meeting the 
Gas Load in the North West,’ a paper 
stemming from a Board with very 
different ideas on gas manufacture. The 
authors, Mr. W. Hodkinson, Deputy 
Chairman, and Mr. F. Litler, Chief 
Technical and Planning Officer, contri- 
buted an admirable paper which, as our 
report shows, attracted some good dis- 
cussion. Mr. Litler did the talking. 


And so to the visits. After lunch the 
company took not to the boats but to 
the coaches and set forth for Watford, 
Ponder’s End, Wandsworth, Aldenham, 
Luton, Fulham, Wisley, and Heaven 
knows where. One thing is certain—they 
all enjoyed it. For the evening the 
Institution had drawn members’ atten- 
tion to two operas and a concert, and 
although we have no information con- 
cerning the numbers participating, no 
doubt Mr. Ingram took his five manual 
organ along. 





the H. E. Jones London 


Winner of 
Medal, 1956, Mr. C. Stott, Deputy Chief 


Engineer of the South Eastern Gas 
Board, chats to Mr. F. Bell, Distribution 
Engineer, Southern Gas Board. 


Thursday, May 16, brought two 
papers a little different in character from 
the usual run. Much has been written— 
and even more said—in recent years 
about ‘ the dead hand of the accountant’ 
and it is indeed a fact that accountancy 
has played a much greater part in gas 
industry policy since nationalisation. 
‘Gas Industry Finance’ by Mr. Wilfred 
Bailey, the chief accountant of the Gas 





Council, was therefore a_ successful 
enough choice for an Institution paper 
and despite what Lord Bruce had said 
about accountants at the luncheon, 
namely’ that they were a menace, Mr. 
Bailey asked with the utmost innocence 
why it was that accountants were often 
such unpopular figures. ‘To-~ quarrel 
with accountancy,’ he said, ‘is to quarrel 
with economic calculation and thus to 
quarrel with Providence itself for not 
having supplied everything in such 
abundance that it can be had for the 
asking.’ Certainly his paper served as a 
very convincing defence of accountants 
and accountancy; perhaps it was a pity 
that Lord Bruce could not have heard 
it. Weight was lent to the proceedings 
by the participation of such formidable 
figures as Mr. Diamond and Mr. Currier 
in the discussion, the former putting for- 
ward some remarkably interesting views 
on the domestic load. 


The other unusual paper was ‘The 
Application of Work Study in the West 
Midlands Gas Board’ by Messrs. H. B. 
Bassett and W. J. G. Bryce, who practice 
their profession in the Birmingham and 
Walsall Divisions respectively of the 
West Midlands Gas Board. The authors 
were at pains to explain that work study 
was not a method by which more work 
was done but enabled employers to see 
just how work was being carried out; 
under no circumstances could it be 
regarded as an adequate substitute for 
good management. 


Dr. Haffner Says ‘ Thank you’ 


Thus we came to the end of the busi- 
ness sessions except for one pleasant 
ceremony—the omnibus vote of thanks. 
This year the duty was performed by 
Dr. A. E. Haffner, the Chief Engineer 
of the Southern Gas Board, who men- 


tioned first the representatives from 
overseas. Among the list of these 
eminent gentlemen was Dr. Boselli, 


President of the International Gas Union, 
whom they hoped to see in action 
next year—at least, those of them who 
could be spared from what had been 
said to be our declining gas industry! 
They hoped to come back from that 
visit with the story of a vigorous gas 
industry. Next, they thanked the Insti- 
tution of Civil Engineers for their elder 
brother kindness in providing facilities 
for their meetings, but with the pertness 
of the younger brother he must say that 
they had been deeply impressed by their 
cane bottomed chairs! They also 
expressed thanks to the Gas Council for 
so many friendly gestures but most of 
all for sparing their Deputy Chs‘rman 
to be the Institution’s President. Thanks 
were due, too, to the three Area Boards 
in and around London for showing their 
recent developments. The dominant 
impression from those visits was the 
large number of younger people who 
were going to them. Their membership 
was increasing, the attendance at meet- 
ings was increasing, and he thought their 
age group was becoming younger and 
younger. That was particularly notice- 
able when it came to visits to various 
works. If they could get all these 
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A view of the platform. 


young people pushing in the same direc- 
tion there would be nothing to fear for 
our gas industry. 


Dr. Haffner also expressed the com- 
pany’s thanks to the other bodies who 
had co-operated in the programme of 
visits, and then turned to the ladies and 
gentlemen assisting in the conduct of 
the meeting. At the highest level they 
had enjoyed the charm and friendliness 
of Lady Jones, but at all levels friends 
of the Institution had willingly under- 
taken tasks of all kinds to ensure the 
success of this meeting. Then there are 
the authors of the paper, who had con- 
centrated long or unique experience into 
commendably brief papers which would 
influence decisions throughout the 
industry; these papers were the very 
bloodstream of the industry. Dr. 
Haffner referred also to the scrutineers 
of the ballots and to the officers, 
auditors, Council and Committees of the 
Institution for the wise and vigorous con- 
duct of their affairs. 


Feathered Friend 


Finally, he came to the Secretary and 
staff of the Institution—to the Secretary 
who combined ‘the wisdom of the owl, 
the gentleness of the dove, the vigilance 
of a hawk and the stateliness of the 
stork—and to his staff, a small efficient 
team each with individual personalities 
yet working together as a_ sweetly 
running machine kept well oiled by the 
Secretary, for whom they have the 
greatest devotion.’ 


Mr. D. Beavis, one of the compara- 
tively small number of Scots present at 
the meeting this year, seconded the vote 
of thanks. 


Dr. Boselli then briefly addressed 
the meeting in French, extending a warm 
invitation for as many as possible of the 
members of this Institution, with their 
ladies, to attend the International Gas 
Union’s meeting in Rome in September, 
1958, and then Dr. Braunholtz said a 
few, particularly well chosen words. 
“It is on an occasion like this,’ he said, 
‘that these junior members of the staff 
are given an opportunity of realising that 
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Dr. M. Boselli, President of the International Gas Union, is fourth from the left. 


the membership of the Institution is not 
just a file and a lot of names in a card 
index, but a body of lively and very 
human individuals.’ 


Proposing the vote of thanks and 
presenting the Presidential Certificate to 
the retiring President, Dr. J. Burns said 
that this particular week was but a 
culmination of a year’s work for the 
President. It was perhaps only the 
members of the Council who were pri- 
vileged to see how much the President 
had done during this year, and it was 
his meticulous attention to detail that 
had given the tout ensemble to a year 


Obituary 


Dr. N. E. RamMBusH, Chairman and 
Managing Director of the Power-Gas 
Corporation, Ltd., Stockton-on-Tees, has 
died aged 68. Dr. Rambush, who was 
born in Denmark, arrived in London in 
1911 and became a partner in the firm 
of A. H. Lynn and Rambush, which was 
taken over in 1918 by the Power- 
Gas Corporation. Dr. Rambush was 
appointed Chief Engineer with the latter 
firm at Stockton, and in 1927 became 
Technical Manager of the Power-Gas 
Corporation, and its associated firm 
Ashmore, Benson, Pease & Co., Ltd., 
Stockton. In 1931 he became General 
Manager of both companies and seven 
years later was appointed Managing 
Director of both concerns. In 1947, Dr. 
Rambush was appointed Vice-chairman 
of the firms, and in 1951 became Chair- 
man of the Power-Gas Corporation, 
Ltd., which had by then acquired the 
assets of Ashmore Benson. Dr. Ram- 
bush was one of the founder members 
of the Institution of Chemical Engineers, 
and between 1916 and 1952 he invented 
numerous patents connected’ with 
chemical and gas engineering. In 1948 
Durham University conferred on him 
the honorary degree of Doctor of 
Science in recognition of his services to 
industry. 
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which had been valuable and quite his- 
toric for the Institution. 


Mr. W. R. Branson seconded the vote 
of thanks, after which Dr. Burns pre- 
sented the Presidential Certificate to Sir 
Henry Jones. Sir Henry responded, and 
that concluded the meeting as far as the 
business sessions were concerned. How- 


ever, it by no means concluded the 
Institution’s ‘outside activities, and 
during the afternoon members were 


able to make their choice of the large 
numbers of visits already listed, while 
on Friday perfect weather graced the 
popular visit to Cambridge. 


Diary 


May 30.—WaALES AND Mon. JUNIORS: 


Visit to the Stanlow’ Refinery. 
10.30 a.m. 
May 31. — LONDON AND SOUTHERN 


JuNiorRS: Meyerstein Theatre, West- 
minster Hospital School of Medicine, 
Horseferry Road, London, S.W.1. 
Annual Business Meeting. 6.30 p.m. 

June 1.—East OF SCOTLAND JUNIORS: 
Golf Outing. Perth. 

June 3/4.—EASTERN SECTION, I.G.E.: 
Skegness. A.G.M. ‘Application of 
Electricity in the Gas Industry,’ by 
R. Hutchinson. 

June 4,—INSTITUTION 
NEERS: A.G.M. 

June 4.—INCORPORATED 


or Civit_ ENGI- 


PLANT  ENGI- 


NEERS, MANCHESTER BRANCH: The 
Engineer’s Club, Albert Square, Man- 
chester. ‘Air Compressor Main- 
tenance and Installation and 
Ancillary Equipment,’ W. McMillan. 
7.15 p.m. 

June 4.—INCORPORATED PLANT ENGI- 
NEERS, LONDON’ BRANCH: Royal 


Society of Arts, John Adam Street, 
Adelphi, Strand, W.C.2. ‘The Train- 


ing of Plant Engineers, J. Wilson. 
7 p.m. 

June 4.—SouTH EASTERN Gee..: 
Caxton Hall, Westminster, London, 


S.W.1. 11 a.m. 
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Aspects of the Long-distance Transmission of Gas 
By J. F. DAY, B.Sc., Assoc.M.Inst.Gas E. 
An Appreciation of the First Dempster Travelling Fellowship Report 


HROUGHOUT the majority of its history the British gas 

industry has relied upon cast iron pipes for the conveyance 
of its main product, but the reorganisation of the industry on 
an area board basis in May, 1949, has been a prelude to the 
gradual increase in the use of welded steel pipelines for bulk 
transmission purposes. This is a logical trend for this type 
of pipeline where the ultimate, or even the initial, working 
pressure is considerably in excess of the safe working pressure 
of the modern spun iron pipe. 

In his first Dempster Travelling Fellowship Report the 
author gives full details of impressions and information gained 
during a two months’ visit to Holland, Belgium and France 
in 1954 on aspects of the long-distance transmission of gas 
through steel pipelines with welded steel joints. The major 
problems experienced today on the Continent, as reported by 
the author, are no different from those which have always been 
inherent in steel pipelines laid underground, namely, corrosion 
and the efficiency of the joints. Costly steel pipeline failures 
arising from the effects of corrosion, and particularly in oil 
pipelines, has resulted not only in improved external protec- 
tion methods but also in the growing application of cathodic 
protection either by impressed current or by the installation 
of sacrificial anodes. This type of protection, when allied with 
a sound pipeline coating, does give a satisfactorily protected 
steel pipeline whose life should at least equal that of spun iron. 

The author gives some interesting comments on the com- 
parison between the use of blown bitumen and plasticised coal 
tar as alternatives for pipe coatings. The advantages of 
plasticised coal tar are itemised and will receive support in 
this country where certain disadvantages in the use of blown 
bitumen for the protection of steel tubes are becoming 
apparent, although it is fair to state that the blown bitumen 
protection when used with glass fibre in place of hessian repre- 
sents a considerable advance in protection methods. 

With one exception—the Eastern France to Paris line— 
Continental pipelines have been laid with factory-coated 
pipes. This follows the practice in Britain, with one or two 
exceptions, notable among them being the grid lines laid in 
Wales where line coating methods, as developed in the U.S.A., 
were used. This line coating method is normally only possible 
where long lengths of pipeline are laid in open country and 
where a long ‘spread’ of operations can be carried out on a 
continuous basis. Apart from the laying speed, the important 
advantage of this method is that damage to the protective 
coating by constant handling and by transportation from the 
factory to site is avoided. 


* Holidays’ in Pipe Coatings 


The author’s reference to the detection of ‘ holidays’ in the 
pipe coatings by the application of a high voltage applied 
between a free moving electrode and the pipe metal is 
important, particularly where factory-applied coatings are used. 
Externally protected steel pipes which of necessity have been 
transported and handled over a considerable distance from 
maker’s works to site often show few outward signs of damaged 
coating but faults in the protection which may not be obvious 
are readily located by the method outlined by the author. 
Upon examination it is frequently found that the coating has 
become separated from the outer wall of the pipe leaving a 
partial void which would most likely enable a source of corro- 
sion to become established or, alternatively, would be the cause 
of increasing the amount of current required 

The development of cathodic protection both by impressed 
current.and by the use of sacrificial anodes is set out in the 
report in an interesting manner. Particular attention is paid 
to this aspect of steel pipelining in France and Holland but 
in Belgium the faith in cathodic protection is such that the 
quality of coatings has never received particular attention. 
However, the author rightly draws attention to the fact that 
as no pipeline coating can be considered free from faults, then 
logically the electro-chemical nature of corrosion should be 


counteracted by sealing any faults electrically by cathodic 
protection. If, therefcre, the coating of a steel pipeline is or 
becomes ineffective, then to remedy the defect will become 
costly in the amount of current used in sealing the faults in 
order to afford full protection against corrosion. 

Unfortunately in this country the use of impressed current 
for cathodic protection is fraught with difficulties and so far 
public uttlities have generally been unable to agree terms and 
conditions under which it would be possible for a utility service 
to apply impressed current to protect a particular pipeline 
where corrosion is active. Consequently, except in a very few 
isolated cases where the use of impressed current has been 
possible, sacrificial anodes are more commonly used as a means 
of combating corrosion, but it is open to doubt whether full 
and satisfactory protection is always achieved by this method. 

Of supreme importance is the description of modern French 
practice to control the purity of the gas at the points of produc- 
tion and prior to introduction into the pipelines. The state- 
ment that price reductions are being proposed for gas accepted 
which is below specification is one which might well be con- 
sidered in this country where gas is purchased from outside 
sources. 


Continental Jointing Techniques 


Jointing techniques on the Continent appear to cover those 
employed to a more limited extent than this country. It is 
notable that while up-hand welding is preferred in Belgium 
this seems to have been favoured technically and in relation 
to slower pipe laying in built-up areas where the greater speed 
of down-hand welding shows no economic advantage. In 
France, however, down-hand ‘stovepipe’ welding is becoming 
increasingly popular because of its inherent speed and to the 
fact that very few rejects have occurred after gamma-ray testing. 

In regard to the effect on steel pipelines of ground subsi- 
dence following deep mining activities, Continental opinion is 
that there is no practical solution to completely obviating 
failures. Experiments in this country are proceeding jointly 
with the National Coal Board with a view to reducing the risk 
of failure of cast iron pipes by the installation of flexible 
fittings in selected pipelines at risk. However, sharp changes 
in ground surface levels, especially at geological faults, impose 
such heavy strains and stresses that no precautions could be 
guaranteed to be completely successful. This point is similarly 
recognised in Continental steel pipeline practice where special 
expansion bellows are now being developed in an attempt to 
reduce the risk of pipeline failure. 

The testing of welds on high-pressure gas lines is considered 
essential, particularly in Holland, and to a lesser extent in 
Belgium and France. It is notable that ‘ultra-sonic’ testing 
is gaining popularity over gamma-ray testing owing to its 
greater efficiency and its speed in determining the soundness 
or otherwise of the weld. The provision of valves on Con- 
tinental pipelines is carried out largely by the use of lubricated 
plug type valves at approximately five mile intervals buried 
direct into the ground without the use of pits. This method of 
installation follows the general practice in this country where 
experience has shown that the provision of a valve pit is 
uneconomic and carries certain undesirable safety risks. 

Inferential metering of grid lines is not so far acceptable 
on the Continent and this again compares with practice in 
this country where the ‘Connersville’ meter is commonly used 
to measure volumes pumped into gas grid systems. 

The report finally concludes with a very interesting method 
of steel pipeline repair as practised by the Distrigaz Company 
in which flame cutters are used for severing a main carrying 
a controlled positive pressure of between 2 in. and 3 in. w.c. 
It has been proved that this method is quicker and, conse- 
quently, cheaper than the accepted method of first purging the 
pipeline followed by flame or other cutting methods. In 
addition, of course, excessive gas loss is avoided. It is noted 
with interest that operatives are provided with suitable asbestos 
clothing. 
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Pressure Gasification of Brown Coal at 


Morwell, Australia 


By R. S. ANDREWS, D.Sc., M.1.Chem.E., F.R.A.C.I., M.Inst.,F. 


CHAIRMAN AND MANAGING DIRECTOR, 
GAS AND FUEL CORPORATION 


Tue State of Victoria, Australia, possesses large deposits 
of brown coal, which, owing to the small overburden, are 
cheaply and easily won. The bituminous coal reserves are 
only 12 mill. tons. They are low in volatile matter and high 
in ash. On the development of the brown-coal reserves 
depends Victoria’s industrial future. The Gas and Fuel Cor- 
poration has been entrusted with the task of gasifying this 
material and transmitting the gas by long-distance high- 
pressure pipeline 103 miles to the City of Melbourne. Towns 
along the pipeline route will also be supplied and, later, 
brown-coal gas will be supplied to the principal country centres 
of the State. 

With the passage of time, it becomes necessary for industries 
to make changes, so that they may progress and adequately 
cater for the needs of the community. On one hand, these 
changes may lead to gradual introduction of new techniques, 
while on the other, circumstances may force the abandonment 
of conventional thinking and procedures, resulting in revolu- 
tionary changes in one courageous step. Examples of the 
latter type in industrial processing are not uncommon. The 
peculiar circumstances prevailing in Victoria, Australia, that 
led to the abandonment of carbonisation, in favour of high- 
pressure gasification, were caused by the nature, distribution 
and longevity of coal reserves. As the result of a detailed 
study of these conditions, the Gas and Fuel Corporation erected 
a Lurgi high-pressure gasification plant on the brown-coalfield 
at Morwell, 93 miles from Melbourne. In order to under- 
stand the reasons for such a step, some appreciation of the 
local background is essential. 

Australia’s main coalfields lie in the East and South-east 
coastal regions which areas contain approximately 80%, of the 
population. 

While these reserves are not as high as those of Great 
Britain, they are considerably higher per head of population. 
Apart from the coals in New South Wales, and those in a few 
areas in Queensland, the remainder of Australia’s reserves 
are non-caking coals. 


Supplies from New South Wales 


At the present time, 77% of the requirements of the 
Australian continent are being supplied from New South 
Wales. The gas coal that is used by all undertakings in 
Australia, except those in Southern Queensland, comes from 
the Greta seam on the Maitland coalfield, 40 miles west of 
the City of Newcastle. Until recently, and for a period of 
approximately 70 years, this was the largest producing field 
in the country. The coal is reputed to be one of the richest 
in the world, and the seam reaches a thickness of 32 ft. 10 in. 
While Australian coals are comparatively cheap at the pit 
mouth, some less than £2 per ton, transport costs have 
increased approximately 450% since 1939. These conditions, 
and expansion of industry throughout the Commonwealth in 
post-war years, have demanded development of coalfields in 
other States. As Victoria is the second most highly indus- 
trialised State, it would seem logical that the first field upon 
which to concentrate, should be the large brown-coalfield in 
the Latrobe Valley. This area is reputed to contain 31,000 
mill. tons of brown coal, in places reaching nearly 1,000 ft. 
thickness. It thus becomes a necessity, in Victoria, to utilise 
brown coal in industry for power generation and for town gas 
production. 

The geological age of this coal is Pliocene; thus it will be 
realised that it is young and. immature. It is very earthy in 
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nature, with high moisture and oxygen contents, very friable 
and highly reactive, which cause it very readily to ignite 
spontaneously, and it is non-caking This commodity should 
not be viewed merely as a low-grade coal, but rather as a 
cheap and easily won carbonaceous material which can, by 
drying and briquetting, be upgraded into a fuel that can 
compete with black coal in nearly all spheres of usage. It 
is a very different material to bituminous coal, and special 
equipment has to be devised for its efficient use. When this 
Latrobe Valley brown coal is devoid of moisture, it is one of 
the purest forms of coal in the world. 

The high content naturally demands that its use in the 
raw state should be confined to the region in which it is 
mined, and as the moisture content has to be reduced, it is 
both of interest and importance to know something of the 
conditions in which the water exists. Brown coal possesses 
a complicated petrographical structure in a matrix of vitrain. 
In these circumstances, the water is bound in a multitude of 
different ways, which merge gradually from one into the other. 


Moisture Content 


First, there is moisture present on the surface and in cracks, 
which exhibits normal vapour pressure. Secondly, close to the 
micelles themselves, water molecules are adsorbed, and finally, 
there is some evidence that the micelles are made up of 
numbers of small crystallites, each of which may be com- 
posed of one or more hydrocarbon ring structures with side 
chains attached. Water is believed to be attached to the out- 
side edges of these crystallites within the micelles, although 
not within the crystallites themselves. It is likely that the 
amount and condition of the water in the last two categories 
exerts a considerable influence on the briquetting properties 
of brown coal. The ease with which the brown coal spon- 
taneously ignites necessitates special precautions in _ its 
handling, transportation and storage. 

Manufactured-gas production throughout the world is almost 
exclusively dependent upon carbonisation of caking coals, with 
carburetted water gas an an auxiliary. When brown-coal or 
brown-coal briquettes are carbonised in bituminous coal equip- 
ment, the gas yield per ton is small, and its calorific value is 
low. The gas itself contains about 25% of carbon dioxide, 
which is costly to remove at atmospheric pressure by washing 
with potassium carbonate. Furthermore, a coke is not 
formed, but a soft friable highly reactive char that is difficult 
both to transport and market. 

Prior to the second world war, the Metropolitan Gas Com- 
pany of Melbourne embarked upon a research programme, 
extending over several years, into methods and techniques of 
brown-coal gasification. Two methods seemed to warrant 
examination, carburetted water gas production and combined 
carbonisation and water gas production in one unit, as con- 
ceived by Dr. Allner of the Didier Gesellschaft. A water 
gas unit, fully instrumented and supplied with a separate meter, 
was isolated from the other sets for the specific purpose of 
gasifying brown-coal briquettes. The air blasting rate em- 
ployed on this unit when operating on coke was 4,800 cu.ft. 
per minute, and the thermal efficiency was in the region of 
63%. Conditions such as these could not be maintained over 
a prolonged period as the fuel bed became blocked with fine, 
granulated brown-coal char, and efficiency and output 
deteriorated. 

The findings of research into this field over a period of years 
may be summarised as follows: 
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(1) The briquette fragments carried over with the blast with 
approximately 4% compared with 0.5% when using 
coke. 

(2) With low air blasting rates, which were inevitable owing 
to the friability of the briquettes, fine granulated brown- 
coal char gradually accumulated at the periphery of 
the generator, reducing output and thermal efficiency. 

(3) In all tests the ash, which was mechanically removed, 
contained over 50% of carbon. 

(4) The blow gases, when using briquettes, were approxi- 
mately double the calorific value of those when using 
coke. This was due to the high reactivity of brown 
coal which gave rise to an abnormal quantity of carbon 
monoxide (22 to 29%) representing considerable 
thermal loss. 

(5) As plant output was reduced from time to time in an 
endeavour to overcome the disability of briquette frag- 
mentation, efficiency dropped. When throughputs were 
40°% or lower of the rated capacity of the plant, opera- 
tions were hopeless from an economic point of view. 

(6) The economic factor in water gas production is the rate 
of blast and this had to be reduced below the economic 
limit for even partially successful operation. 

It thus appeared that the normal water gas plant, with a 

static fuel bed and operating on alternate blasts of air and 


steam, was unsuitable for the gasification of brown-coal 
briquettes. 


Didier-Bubiag Process 


The Didier-Bubiag process as developed by Dr. Allner was 
then examined. In this equipment, the gas, instead of being 
drawn off at the top, left the retort through an offtake two- 
thirds the way down the retort. While this retort was 
externally heated, steam was introduced at the bottom so as to 
convert some of the brown coal char in the bottom section 
to water gas. Thus, the carbonisation gas and water gas left 
the retort through the same offtake. The objectives in the 
design of such equipment were two-fold :— 

(1) To permit of the cracking of the brown-coal tar in its 
downward passage through the upper portion of the 
retort, in order to increase the calorific value of the gas, 
and 

(2) to convert sufficient brown-coal char to water gas so 
there would only be sufficient char for use in the producer 
to heat the retort. 

The high carbon dioxide content of the gas was reduced by 
washing with potassium carbonate. In 1943, the research staff 
of the Metropolitan Gas Company designed and erected a 
model unit with a throughput of 10 Ib. of brown-coal briquettes 
per hour. 

The main conclusion of these experiments was that the tar 
content of Yallourn brown coal (7%) was too low for the 
production of a town gas richer than 400 B.Th.U. per cu.ft. by 
the Didier-Bubiag process, if a reasonable thermal yield were 
to be obtained. Finally, the economics of the process is 
dependent upon a satisfactory disposal of the residual char. 
It was found that when briquettes, with their comparatively 
high moisture content, are carbonised in an externally heated 
retort, stresses and strains are set up within the briquettes 
which causes them to fagment. The resultant char, owing to 
its reactivity and friability, would present difficulties in market- 
ing. 

In the Lurgi process, brown-coal briquettes are charged 
into the generator through a lock chamber. The briquettes 
are completely gasified under a pressure of 28 atm. by means 
of steam and oxygen. The ash is removed continuously 
through a rotating grate and discharged through another 
lock chamber. The oxygen used is of 95% purity, and the 
steam is super-heated to 500°C. These gasifying media enter 
through the grate. The gas leaves the generator at the top, 
passes through a pre-scrubber where dust is removed and the 
gas cooled below its dew-point. Tar and water contained in 
the gas are removed in pressure coolers, the first of which 
is in the form of a waste-heat boiler. Benzole is removed by 
oil scrubbing under pressure. Water washing of the gas under 

pressure reduces the carbon dioxide content of the gas to 
2% and under this pressure 95% or more of the hydrogen 
sulphide is also removed. The remainder of the hydrogen 
sulphide is eliminated by passing the gas through iron oxide. 
In developing pressure gasification, there is no doubt that 
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the Lurgi Gesellschaft has made it possible for the gas industry 
to depart not only from conventional methods, but also from 
the exclusive use of caking coals. The bulk of the world’s 
coal reserves are non-caking and these are now available for 
processing by a rapidly expanding gas industry. On the other 
hand, diminishing caking coal reserves can be conserved for 
the steel industry. In some countries, this is a factor of 
national importance. 

For the development of Victoria’s brown-coal resources 
there appeared to be no practical alternative to the adoption 
of the Lurgi process. The plant has been completed and 
is now in operation at Morwell on the brown coalfield 93 
miles east of Melbourne. 

Although the gas-generating section of the plant at Morwell 
has a capacity of approximately 30 mill. cu.ft. per day, the 
initial output will not exceed 15 to 18 mill. cu.ft. as sufficient 
brown-coal briquettes are not yet available, owing to delay in 
completion of the Morwell factories controlled by the State 
Electricity Commission. 

The plant consists of six Lurgi pressure generators, two 
brown-coal-fired boilers with an evaporative capacity of 55,000 
lb. per hour each, and two Linde-Frinkl oxygen units each 
capable of liquefying 500,000 cu.ft. of air per hour for oxygen 
separation. In addition to gas, 1 mill. gal. of tar and 300,000 
gal. of benzole will be recovered per annum during the first 
stage. The brown-coal tar recovered is paraffinoid in nature, 
rich in waxes and phenolic compounds. The benzole consists 
of approximately 60% hydrocarbons of the aromatic series 
and 40% unsaturated hydrocarbons. The latter will be hydro- 
genated in the presence of brown-coal gas at 30 atm. pressure, 
using a molybdenum catalyst, in the vapour phase. The 
refined motor spirit has an octane rating of 85. Brown- 
coal gas, after purification under pressure, has no odour. 
For safety reasons, this is rectified by the addition of 0.7 gr. 
per 100 cu.ft. of tetrahydrothiophene. 


Prevention of Internal Corrosion 


Prevention of internal corrosion of the long-distance pipe- 
line by dehydration of the gas is essential. In order that no 
deposition of moisture takes place, it is necessary to keep 
the dew-point below 55°F. in summer and below 40°F. in 
winter. Any attempt to reduce the dew-point by expansion 
would seriously reduce the storage and transmission capacity 
of the pipeline. Refrigeration, adsorption by dessicants such 
as silica gel and activated alumina, and absorption by hygro- 
scopic liquids have been investigated. As the result of these 
investigations, it has been decided the only safe method 
of dehydrating under pressure is by means of absorption 
with either di- or tri-ethylene glycol. The latter was selected 
on account of its higher boiling-point and consequently lower 
vapour pressure. At a terminal station on the fringe of the 
metropolitan area and at the terminus of the high-pressure 
pipeline, the gas has to be rehumidified. 

Gas for transmission under pressure, dehydrated to a dew- 
point of 45°F. at 380 Ib. per sq. in., will have, on expansion 
to atmospheric pressure, the extremely low dew-point of about 
—20°F. Obviously, it is necessary to rehumidify this gas to 
the state of partial saturation at which the system is operating 
at present. The water content must be increased by about 
460 lb. per mill. cu.ft., depending upon the temperatures pre- 
vailing. Naturally, this operation is carried out at the point 
of lowest pressure before the branching of the supply into 
many subsidiary mains. It is planned to bring production to 
30 mill. cu.ft. per day by 1960, and to 60 mill. cu.ft. per day 
by 1965. As output increases at Morwell, black-coal plants 
in the metropolitan area will gradually shut down, with the 
exception of some carbonising and water gas plants at the 
major works at West Melbourne. Sales are increasing at 
the present time at the rate of 6 to 7% per annum, and new 
areas are being acquired. In a young country like Australia, 
which is on the threshold of rapid expansion, one can look 
with optimism to the future of the gas industry. 

With the addition of one boiler, an oxygen unit and another 
water wash tower, at a total cost of £1.25 mill., the plant 
can be brought up to a capacity of 30 mill. cu.ft. per day. 

The gas is transmitted, 103 miles, to Melbourne through an 
18 in. steel welded pipeline. For the first 80 miles between 
Morwell and the terminal station, 20 miles from Melbourne, 
the pressure is maintained at 400 lb. per sq. in. From the 
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terminal station, the gas is conveyed through two 18 in. steel 
welded mains to two of the metropolitan works. These two 
mains pass through built-up areas; therefore, after leaving 
the terminal station, the pressure is reduced to 100 lb. per 
sq. in. The construction of the high-pressure pipeline was a 
unique accomplishment in engineering history in Australia. 
No pipeline of these dimensions and constructed to such rigid 
specifications had previously been laid in the Southern Hemis- 
phere. 

The brown-coal gas has a calorific value of 450 B.Th.U. 
per cu.ft., while the gas supplied in the metropolitan area is 
500 B.Th.U. per cu.ft. Herein lies a major problem as they 
are not interchangeable. For the next five years, the brown- 
coal gas will be transmitted to the two of the metropolitan 
works where it will be blended with refinery gas, purchased 
from a nearby oil refinery, so that it will be interchangeable 
with the gas at present being produced. If this were not 
done, it would mean the adjustment of over 1 mill. appliances 
in the metropolitan area. There will, of course, be certain 
areas along the pipeline route which will only use 450 B.Th.U. 
per cu.ft. brown-coal gas, but these are small. 

As black-coal gas will continue to be produced for some 
considerable time in the metropolitan area, it is essential 
that it be interchangeable with brown-coal gas in all domestic 
and industrial equipment. The means of ensuring this will be 
discussed later in the paper. When the two gases are rendered 
interchangeable, it is planned to construct a pressure ring main 
around the city, with feeder mains connected into the present 
reticulation system. 


Teething Troubles 


It is, of course, inevitable that in commissioning such a 
plant teething troubles should occur. Most of these teething 
troubles were of a minor nature. Two, however, required 
particular attention. These concerned the removal of ash 
and the mechanism for feeding briquettes to the generator. 
Apparently, the problem of ash behaviour is one that has been 
common in the commissioning of all Lurgi plants. This was 
solved by alteration to the ploughs and by experience gained 
in obtaining the correct steam: oxygen ratio in order to main- 
tain the ash in a fine condition so that it could be readily 
removed. 

The Morwell plant was the first one designed to operate 
on brown-coal briquettes. Initially, it was found that the 
mechanism in the coal lock chamber, which might have been 
suitable for coal of a specific size, caused trouble in the feeding 
of briquettes. Bridging of the briquettes occurred and in these 
circumstances it was not possible to feed the requisite quantity 
of fuel to meet the guaranteed gas output. This mechanism in 
the coal lock chamber had to be redesigned to meet the 
requirements of the specific fuel. At the time of writing, this 
has been done on two of the six generators with satisfactory 
results. It was planned to have all generators altered by April 
this year. 

The Morwell brown-coal open-cut mine is not yet in full 
operation and the coal now being used is transported six miles 
from Yallourn North open cut with a moisture content of 
48.2%. 

When Morwell coal with a moisture content of 61% is used, 
the gross thermal efficiency will be 66%. The temperature of 
the superheated steam as it leaves the boilers is 650°F. It 
then passes through gas-fired superheaters where the tempera- 
ture is raised to 950°F. This temperature has not yet been 
reached, and thus the quantity of oxygen used is greater than 
is considered normal. 

Briquettes are now being used with a moisture content of 
16.4%, ash of 1.5% and a volatile matter content of 41.6%. 
At present, two generators are in operation, No. 1 and No. 6. 
No alterations have been made to No. 1, while No. 6 has had 
the necessary modifications made to the grate and coal lock 
chamber. Although the guaranteed output per generator is 
3 mill. cu.ft. per day, No. 1 has only been producing an 
average of 2.3 mill. cu.ft. per day, and No. 6 after modification 
averaged 5.5 mill. cu.ft. per day and for a short period 
produced 7 mill. cu.ft. per day. 

Hydrogen sulphide is completely removed by pressure water 
washing. Production data at this juncture, though of interest, 
are meaningless. The target performance has been set and 
the production staff are confident that this will be attained in 
the next few weeks. 
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The Linde-Frinkl oxygen plant has operated satisfactorily; 
both units have operated continuously at their guaranteed 
performance producing 95% oxygen at the rate of 102,000 
cu.ft./hour with a flexibility ranging from 60% to 115%. The 
calorific value of the gas is to a large extent determined by 
the reactivity of the fuel, and to a lesser degree by the tar 
content. As the tar content of Yallourn brown coal is 
approximately half that of the brown coals in Eastern 
Germany, the calorific value of the gas is 30 to 35 B.Th.U. 
per cu.ft. lower. 

The entire project cost, £11.7m. This includes the works at 
Morwell, the one mile conveyor system to bring raw coal 
and briquettes from the new Morwell open cut when opened, 
and from the Morwell briquette factories when erected, the 
103 mile pipeline and terminal station, automatic blending 
equipment at two metropolitan works, and the capitalisation 
of interest during construction. 

The cost of briquettes includes 9s. per ton freight from 
Yallourn, six miles distant, which will be eliminated when 
Morwell factories are operating. The raw brown coal now 
coming from Yallourn is double the price on to the conveyors 
of that which will soon be coming from the Morwell open 
cut. Maintenance charges should diminish after the present 
running-in stage is over, but these cannot be accurately 
assessed at present. The value shown for return on by-products 
is considered to be low, as at present only crude products are 
marketed. It must also be borne in mind that the pipeline is 
capable of transmitting to Melbourne 90 mill. cu.ft. of gas per 
day, and interest and depreciation are charged on the full 
capital cost. This applies also to the conveyor system and 
several sections of the plant that have been built to cope 
with an output of 60 mill. cu.ft. per day when the plant is 
extended. For these costing purposes, the gas output per 
generator has been taken as 5 mill. cu.ft. per day. It has 
previously been mentioned that 7 mill. cu.ft. per day has been 
reached on one generator, and it is anticipated that within 12 
or 18 months 9 mill. cu.ft. per generator per day will be 
possible. The conservative costs per 12, 15, 18 and 30 mill. 
cu.ft. per day are 9s. 4.61d., 8s. 2.44d., 7s. 4.65d., and 6s. 3.34d., 
respectively, per 1,000 cu.ft. of gas made. 

The largest of the three Metropolitan works carbonising 
coal, West Melbourne works, has a capacity of 25 mill. cu.ft. 
per day and produces the cheapest gas as the coal is delivered 
from the ship’s hold by conveyors to the works bunkers. 
Coal for the other two works has to be transported by road 
from West Melbourne, thus increasing cost of gas production. 
The net cost of gas production at West Melbourne works is 
6s. 8.35d. per 1,000 cu.ft. of gas made. 

In the economic consideration of the project, there are certain 
factors that had to be taken into consideration. These were, 
the dwindling reserves of gas coal in New South Wales, the 
dependence upon gas coal from another State, and the rapidly 
increasing freight charges. In 1939, freight on coal from 
Newcastle to Melbourne was 5s. 9d. per ton; today it is 33s. 
per ton. Economically, the gasification of brown coal in 
Victoria was not a venture, but a necessity. It would appear, 
from information already possessed, that when production at 
Morwell reaches 25 to 30 mill. cu.ft. per day gasification of 
brown coal by the Lurgi process will be more economical than 
conventional methods using bituminous coal. 


Planning for the Future 


Plans for the next ten years not only include raising the 
capacity of the plant from 30 mill. cu.ft. to 60 mill. cu.ft. per 
day, but also the production of ‘hard char’ from brown-coal 
briquettes, the synthesis of products from brown-coal gas, and 
consideration to be given to the development of high-capacity 
gasification units. These three possibilities will now be 
discussed. 

The attractive properties of this ‘hard char’ are the low 
ash and sulphur contents, being 4% to 5% and 0.25% to 0.45% 
respectively. The bulk density is approximately 20% higher 
than that of normal metallurgical coke. 

In 1955, a pilot Spiihlgas plant, of modified design, was 
erected by the Gas and Fuel Corporation on one of its metro- 
politan works and operated by the University research students. 
It processed 1 ton of briquettes in 36 hours. The object of 
this pilot plant was to produce sufficient tonnage of ‘hard 
char’ for testing its value in large-scale operation. A long 
series of tests were conducted in a cupola in a Melbourne 













foundry. This new fuel is highly reactive and has been found 
to be very satisfactory in slow-combustion stoves. Non-ferrous 
metallurgical industries have also displayed considerable 
interest in its use. The Gas and Fuel Corporation is at present, 
therefore, erecting a semi-commercial unit at Morwell with a 
capacity for processing 25 tons of briquettes per day. The 
output of this plant will permit of large-scale trials in many 
metallurgical industries. It is confidently expected that the 
market will warrant the erection of at least one modified 
Spiihlgas unit with a throughput of 400 tons per day. 

With recent developments and conceptions in coal process- 
ing, it would appear certain that pressure gasification has come 
to remain as part of a new chemical pattern in gas manufacture. 
The synthesis of products from the gaseous constituents 
becomes attractive as a means of gas price reduction for two 
reasons: 

(i) the gas is already under pressure; and 
(ii) with the introduction of complete gasification there is 
no coke production. 

The introduction of synthesis into the gas industry is a 
departure from conventional thinking and practice. A modern 
Lurgi pressure-gasification plant may be viewed as the basis 
of a chemical and fuel industry. The particular plant in 
question produces the cheapest hydrogen, carbon monoxide, 
nitrogen and carbon dioxide in the country. 

It must be obvious that any form of gas enrichment which 
does not produce profitable saleable materials, other than gas, 
should not be considered: for example, the synthesis of 
methane from the carbon monoxide and hydrogen in the 
gas must increase the cost of gas production and not reduce 
it. The removal of constituents of the gas, possessing low 


heating values, for the synthesis of marketable products would - 


appear to be an avenue that would warrant serious con- 
sideration. The economics of two procedures are now being 
examined. These are the removal of some of the hydrogen 
in the gas for ammonia synthesis and thence to urea, and 
Fischer-Tropsch synthesis. As the gas is already under 
28.3 atm. pressure, ammonia synthesis becomes attractive, 
particularly as Australia is not yet self-sufficient in production 
of nitrogenous fertiliser. 

Whether the step from ammonia to urea is to be taken is 
dependent upon the results of fascinating experiments being 
conducted at present in Australia on feeding sheep on urea to 
increase the wool yield. The production of liquid fuels by 
Fischer-Tropsch synthesis by the gas industry in Australia is 
worthy of serious investigation. 


DISCUSSION 


Dr. F. J. Dent (Director, Midlands 
Research Station, Gas Council) said that 
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In the synthesis of liquid fuel by the Fischer-Tropsch pro- 
cess, 70% of the cost of the liquid fuel is in the initial gas 
manufacture. In the combination of town gas and liquid 
fuel production, the hydrogen and carbon monoxide contents 
of Lurgi gas are caused to unite catalytically to form liquid 
hydrocarbons, concentrating the unaffected methane in the 
residual gas. Approximately one-third of the heat units in 
Lurgi gas are converted to liquid fuel, and two-thirds into 
the form of rich gas for town distribution. The rich gas 
would have a heating value of approximately 900 B.Th.U. 
per cu.ft. and could be used for raising the calorific value of 
the brown-coal gas to 500 B.Th.U. per cu.ft. or more. 


There is the disadvantage, of course, that liquid fuel pro- 
duction is largely confined to town gas consumption. On the 
other hand, there is the very distinct advantage that the costly 
gas-making. plant is already provided for. This latter factor 
renders this dual process worthy of consideration. 


Another and equally important factor to be taken into 
consideration is that, apart from the three peak winter months, 
gas-making plant is idle. In the hot summer months, the plant 
lying idle represents approximately 40%. It is intended to 
explore the possibility of utilising all available gas-making 
plant to full capacity, and to use: for liquid fuel synthesis the 
gas that is not required for town supply. In this case, the 
methane would have to be catalytically dissociated to carbon 
monoxide and hydrogen. It is felt that these techniques should 
be understood in Australia and that the dual process of gas 
manufacture and liquid fuel synthesis offers the most 
economical method for their introduction. The development 
of a high-capacity gasification unit is at present only in the 
literature search stage. The precise position in this State is 
that there exist vast deposits of brown coal, with little over- 
burden, which can be easily and cheaply won. It is obvious 
that the gas industry in Victoria must, as soon as practicable, 
take advantage of the availability of this cheap raw coal for 
gasification purposes instead of paying £3 10s. per ton for the 
briquetted product. 


The cost of drying brown coal, and of screening it to the 
correct size for use in a static bed, is nearly as great as that 
of drying and briquetting. It must thus be obvious that the 
aim for the future is to gasify this cheap carbonaceous material 
in a pulverised condition. For this purpose, a unit with high 
capacity and comparatively low capital cost should be 
developed. This would require a new chemical engineering 
pattern in gas manufacture. 


stand-by capacity. This was particularly 
so with this new type of gas-making 
plant which, to meet an immediate gas 
demand of 15 mill. cu.ft. per day, had 





the adoption of pressure gasification with 
the introduction of a new type of gas, 
by an undertaking with an average out- 
put of only 35-40 mill. cu.ft. per day, 
would be a bold plan in any circum- 
stances. It was far more so in 
Australia, with its isolated and limited 
native resources, but even a brief sight of 
the country brought it into perspective 
since works of similar size were seen 
to be under construction on every side. 

The Latrobe Valley itself was a hive 
of activity and besides the gasification 
plant, there were the erection of new 
power stations, briquette factories, 
chemical works and the like, and even 
these were dwarfed by the magnificence 
of the open cut itself, as it exposed the 
huge thickness of reactive coal with 
only 2%, of ash which could be mined 
at ld. per therm. As such, it repre- 
sents one of the cheapest sources of 
carbonaceous material in the world and, 
in a country which was rapidly expand- 
ing its industrial activity, the imperative 
necessity of using gasification techniques 
in the development of such an indigenous 


Pressure gasification was rightly chosen 
as opening up more possibilities for the 
future. 

There were wide differences between 
the fuels which are used in the three 
installations which had been erected 
since the war. South Africa operated 
with a bituminous coal, completely non- 
caking, and containing 30% of ash. 
Germany used a medium caking coal— 
quite strongly caking under pressure— 
with 20% of ash. In Australia, how- 
ever, the fuel was brown coal, as bri- 
quettes, not specially made for gasifica- 
tion, and with so little ash that there 
had been some difficulty in maintaining 
adequate temperatures round the grate 
to prevent condensation. There was no 
doubt that the difficulties now ex- 
perienced would be overcome and that 
the performance will eventually exceed 
expectations, as it had done in both 
South Africa and Germany. 

It was a feature of Australia that the 
costs of imported plant were very high 
due of course, to the cost of transporting 
it there and, secondly, to the need for 
providing what to us would be excessive 


generator capacity of 50 mill. cu.ft. per 
day with oxygen plant and gas treat- 
ment plant for 30 mill. cu.ft. per day. 
This meant that the estimated figures for 
the cost of gas production was of little 
general significance until an output of 
30 mill. cuft. per day had _ been 
attained and, for that output, the esti- 
mate was 17d. per therm in Australian 
currency. 

It seemed high—fantastically high in 
comparison with the cost of the raw 
brown coal and with the gas/coal price 
ratio of 2.5 which was attained by the 
Lurgi process operating in Germany. 
But is it too high? 

There were, however, one or two dis- 
turbing thoughts. The first was that, 
while the raw brown coal was mined 
at 1d. per therm, its price increased more 
than three times during drying and bri- 
quetting by the State Electricity 
Authority. As it entered the gasifiers, 
it was not a particularly cheap fuel. In 
comparison, the raw brown coal could 
be fed directly to power station boilers 
and domestic electricity was available 
at 14d. per unit. 
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Secondly, the brown coal briquettes 
which were used for gas-making can be 
supplied directly to domestic and indus- 
trial premises and were being manufac- 
tured primarily for this purpose. Highly 
reactive and low in ash, they were 
becoming popular for space heating and 
water heating. 

Thirdly, distribution charges of gas 
were not particularly low. Consumption 
per head of population was only half 
that in this country and the 14 mill. 
population of Melbourne were spread 
over an area as large as Greater London. 
Domestic gas sold at about 30d. per 
therm. 

That both power and solid fuel 
supplies benefited from the brown coal 
deposit underlined the necessity of taking 
advantage of it for gas-making, and it 
was clear that the competitive position 
called for everything possible being done 
to minimise costs of production. With 
the high moisture in the coal and the 
high cost of plant it was probably too 
much to expect as low a price ratio as 
in Germany, but there would have to 
be some savings in the drying of the 
coal and in the high cost per therm of 
gas of purchased power. 

Dr. Andrews visualises high capacity 
gasification units using the brown coal 
in the pulverised form, as well as exten- 
sions into synthesis and hard char pro- 
duction. He is looking to research to 
develop these processes. 


High Cost of Raw Material 


Mr. W. K. Hutchison (Chairman, 
South Eastern Gas Board) said that the 
most unexpected feature of the facts dis- 
cussed about the Morwell project was 
the high cost of the raw material. The 
brown coal briquettes at present avail- 
able to the plant cost £3 10s. a ton, 
equivalent to 4.2d. per therm of poten- 
tial heat content. This must be higher 
than the equivalent cost of gas-making 
coal in England at works situated near 
coal fields, and was only slightly less 
than the figure of 4.52d. per therm, 
which he had extracted from the cost 
sheets of six selected stations in south- 
eastern England, which had a combined 
daily output of 180 mill. cu.ft. of gas, 
where most of the coal used had to be 
brought more than 200 miles by sea. 

It was, of course, difficult to com- 
pare costs even between two plants of 
similar type working in the same 
country, and to attempt comparison 
between the costs of the new plant at 
Morwell and those which might be esti- 
mated for a plant operating in England 
would probably be a waste of time. 
Moreover, the Morwell plant could not 
yet be judged on a fraction of the 
designed output. 

Gross material costs for the conven- 
tional plant at Melbourne amounted to 
19.2d. per therm of gas against 8.5d. 
per therm of gas for the Lurgi plant. 
For the purpose of this comparison he 
had included the cost of electricity and 
steam as raw materials. Credits for by- 
products reduced these figures to 8.5d. 
and 7.8d. For the six selected stations 
to which he had referred in connection 
with the cost of coal, the cost of raw 
materials during last year had been 
17.92d. per therm of gas made, and the 
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net cost of materials after crediting 
by-products, had been 5.68d. per therm 
of gas made. 

Operating expenses on conventional 
plant at Melbourne amounted to 6d. per 
therm and on the high pressure gasifica- 
tion plant to 3d. per therm. The com- 
parable figures for the six English works 
had been 3.2d. per therm. 


Plant Costs Higher 


It would appear that costs for con- 
ventional gas plants in Australia were 
substantially higher than those to which 
we were accustomed in this country, and 
this same conclusion might have reason- 
ably been applied to the figures forecast 
for the Lurgi gasification plant. 

The further comparison between costs 
which took into account interest and 
depreciation was vitiated by the fact that 
the traditional gasworks costs were pre- 
war, and those for the new plant reflect 
all the inflation that had occurred since. 
Nevertheless, he found the estimate 
which is given of the capital charges at 
Morwell of 5.7d. per therm for the gasi- 
fication plant plus long distance trans- 
mission were considerably in excess of 
those estimated in a preliminary study of 
the possibility of a Lurgi plant situated 
in the Midlands to deliver gas under 
pressure to London. 

There were indications in the paper 
that many parts of the plant were 
designed on a much larger scale than the 
maximum for which the costs had been 
estimated, and it might be that some 
of the difference lay in this. He did 
not think anything here conflicted with 
their own conclusion that the compre- 
hensive cost of gas manufacture by the 
Lurgi process, which included some con- 
siderable margin for distribution, was 
about the same as that for gas from 
conventional carbonisation plant operat- 
ing under favourable conditions and that, 
of course, included a good coke market. 

It was appreciated that this paper is 
a first account of a new and highly 
important project, and it was hoped that 
later it would be possible to give in 
greater detail particulars of the design, 
considerations and operational perform- 
ance. Judged on the heavy expenditure 
on electricity, amounting to 2.2d. per 
therm, it had not been possible to take 
full advantage in designing the plant of 
all the possibilities of waste heat and 
power recovery. In a study they had 
made in this country they had found it 
necessary to lay out a plant to be as 
nearly self-supporting in power as pos- 
sible, but there might be reasons why in 
Australia a_ different approach was 
desirable. 

Gas purification was a matter to which 
they had given much thought, and the 
impossibility in Great Britain of extract- 
ing hydrogen sulphide by the water wash 
and blowing this gas to atmosphere had 
led them to look in other directions. It 
might be that the answer in the case of 
Morwell is that the’ coal contained only 
0.19% of sulphur and the plant appeared 
to be situated in suitable isolation. 

Mr. G. le B. Diamond, C.B.E. (Chair- 
man, West Midlands Gas Board) said 
that he had noted that the oxygen used 
was of 95% purity, which was rather 






























































lower than the quality at Sasol and 
Dorsten. It was very well known that 
every additional 1% of nitrogen content 
decreased the calorific value of the gas 
by four B.Th.U. per cu.ft., so was there 
some reason why a higher purity of 
oxygen supply could not be attained? 

Secondly, Dr. Andrews did not men- 
tion the type of oxygen compressing 
plant which had been installed, nor did 
he say anything of the protective devices. 
There had been at least one serious fire 
with oxygen compressors and the reports 
were that it had been a most alarming 
experience. Steel would burn like petrol. 
It was now generally thought that all 
electro protective devices should fail to 
safety in the event of loss of current. 
Moreover, in some cases, stainless steel 
lengths had been inserted as a fire break 
in the pipe runs for carrying oxygen to 
the gas production generators. He should 
like to know whether anything of the 
kind had been done at Morwell. 


Purification Problem 


He had been interested to see how the 
purification problem had been dealt with 
and he saw that Dr. Andrews had relied 
upon the straight water wash. One had 
to go back to the analysis of the coal 
to see why this should be effective. It 
was fortunate that the raw material had 
a very low sulphur content and, after 
the water wash, it was apparently pos- 
sible to dealt with the trace of H.S which 
remained after the water wash, by pass- 
ing the gas through iron oxide. The 
problem of purification of high pressure 
gas had not entirely been solved in a 
manner which would meet the statutory 
requirements in this country. For 
example, while the water wash removed 
CO, down to 2% and the greater part 
of the H.S, the released gases had a very 
high concentration of H,S, probably of 
the order of over 700 grains per 100 
cu.ft., which would have had to be puri- 
fied by some means to satisfy the Alkali 
Works Inspector, apart altogether from 
the economics of sulphur recovery. The 
conventional low pressure oxide of iron 
boxes would have been used but the con- 
centration was very high and it was by 
no means certain that oxide purification 
of the released gases could have been 
carried out economically. 

As Dr. Andrews knew, to achieve 
synthesis purity it would have been 
necessary to install something in the 
nature of the Rectisol process which was 
working so well in South Africa. They 
had been very much attracted to it in 
the West Midlands because it would 
have ‘tesulted in a gas which would have 
been unique in quality and of immense 
value for industrial purposes. Un- 
happily, there were very serious snags 
with the Rectisol process for the CO, 
and H.,S were removed together and 
could not be readily separated. The 
H.S would have either to be burnt to 
SO, or removed by the conventional 
oxide of iron purifiers which would have 
had the same disadvantage as he had 
previously mentioned. There remained 
the Alkazid and the Benfield processes, 
neither of which entirely met their needs. 
It would have been most interesting to 
hear from Dr. Andrews what considera- 
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tions they had had in mind when they 
had adopted the simple water wash pro- 
cess. The answer may well have been 
that the processes mentioned had not a 
state of development to warrant put- 
ting them in at the time the order had 
been given for Morwell. It would have 
been of interest to know what Dr. 
Andrews would _ instal now for 
purification. 

Dr. Andrews was a little concerned 
about the calorific value of the final gas 
and wanted to find a satisfactory means 
of enriching it. Possibly, the brown coal 
tar, which was paraffinoid in nature, pro- 
vided the answer. From the little 
information he had given it would have 
almost certainly produced a rich gas 
by catalytic cracking or, alternatively, by 
hydrogenation by the Gas Council's 
process which had been developed by 
Dr. Dent. 


Complete Gasification 


Dr. D. T. A. Townend, C.B.E. 
{B.C.U.R.A.), said that there have always 
been strong advocates of complete gasi- 
fication in this country, but the problems 
had not been so straightforward, mainly 
because they had had to consider it in 
connection with bituminous coals, and 
therefore a much more thorough pre- 
liminary study had been necessary before 
any like venture could have been con- 
templated. 

A most interesting feature of the paper 
was Dr. Andrews’s consideration of the 
Lurgi process as a combined source of 
gas, liquid fuel and chemicals; indeed, 
at the pit-head, so to speak. 

There were many features of Dr. 
Andrews’s paper on which he could have 
dwelt if time had allowed; for example, 
the account of the distribution system 
and the problems which were involved 
in de-humidification in a pressure system 
and re-humidification on passage to a low 
pressure distributing system—these might 
not hitherto have impressed themselves 
upon the uninititaed. Also, the use of 
diethylene or triethylene glycol as a 
means of reducing the dew point of the 
gas was most interesting. 

Another interesting point, he thought, 
related to the economics of using gas- 
fired super-heaters to heat the steam 
which was used in the gasification pro- 
cess. He asked whether this method 
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lead to more steam being required 
to control clinkering, and if so, whether 
the cost of the additional steam, together 
with the cost of the gas used to fire the 
super-heater, outweighed any savings in 
oxygen cost. Information from other 
Lurgi installations indicated that steam 
consumption and decomposition had been 
improved by foregoing this superheat. 

It was a little surprising that difficulty 
had been experienced with the ash remov- 
ing gear in view of the low ash content 
of the fuel. He did not think that Dr. 
Andrews had commented on the charac- 
ter of the ash; he might have done so. 

Dr. A. T. Green, O.B.E. (British 
Ceramic Research Association) said he 
would like to make a few comparisons 
of conditions at the two projects at 
Sasol and Morwell. At Morwell the 
problem had been mainly concerned with 
the washing out of brown coal. Sasol’s 
problem had been high ash content of 
the Sigma mine coal. He had always 
considered complete gasification as an 
economic borderline case, yet a process 
essentially for low grade non-caking 
coals. Sasol had been economically 
based on coal fed to the gasifiers and 
power house with an ash content of 25% 
but in the early days this ash content 
had increased to, and had seemed to 
maintain itself at, 35 to 40%, which had 
virtually doubled the cost of synthesis 
per ton. It had been about this time 
that the economics of Sasol had been 
in doubt. 

Secondly, Sasol, as at Morwell, had 
had great difficulty with ash removal 
from the gasifiers. At Sasol, quenched 
ash was water-borne through channels, 
pumps and 12-in. mains for about a 
quarter of a mile to the ash dumps and 
he could imagine the difficulties experi- 
enced if there should have been any hold- 
up in the channels and pipe line. He 
had often wondered, when he had been 
watching these blockages being cleared, 
what would happen when Sasol had eight 
gasifiers on stream, and the power house 
on full load. The whole of the ash from 
the power house and the gasifiers met in 
one stream and was taken away to the 
ash dumps. He thought that the 12-in. 
line was much too small and he could 
imagine the troubles experienced there. 


Refering to ash troubles, he wondered 
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whether Dr. Andrews could tell them if 
he had experienced any fusion of the 
ash to the rotating grate of the gasifiers. 

Dr. Andrews did mention that ash 
troubles could have been corrected in 
one way by varying the steam/oxygen 
ratio. At Sasol, producing synthesis 
gas, little flexibility had been allowed 
with steam/oxygen ratio, and ash fusion 
troubles had been frequent. He had 
often thought that slagging producers 
might, in certain circumstances, have 
been a better proposition for synthesis 
gas production. 

He would also like Dr. Andrews to 
tell them what happened to the gas 
liquor. Were phenols recovered, and the 
ammonia used? Sasol had been able to 
treat about 34,000 gal. of liquor an hour, 
with a liquor which contained about 1% 
of ammonia and 0.5% of phenols. 
Phenols had been recovered by the 
phenosolvan process, and the ammonia 
had gone to the production of 100 tons 
of ammonium sulphate per day. Mor- 
well were considering ammonia synthesis 
for the production of urea. He asked 
whether Dr. Andrews could tell him 
whether the economics of nitrogen fertili- 
ser production in Australia favoured 
urea against ammonium sulphate, or 
whether urea manufacture only became 
economic if CO, supplies were plentiful. 
The manufacture of urea was rather a 
new process for the gas industry and 
he had to point out that the economics 
of this process depended a great deal 
upon the design of the plant and the 
method of recovery of the excess 
ammonia. 


The Brothers Woodall — Colin P.R.O., 
Radiation Ltd., and David, Assistant Com- 
mercial Manager (Sales), S.E.G.B. 


THE CEREMONY OF SIGNING IN 


Signing in on Tuesday morning. The predominance of the ‘ Financial Times’ is explained by the distribution of copies at the hall. 
The issue contained a special gas industrial supplement. 
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Meeting the Gas Load in the North West 


By W. HODKINSON, O.B.E., M.Inst.Gas E., A.M.I.Chem.E., 
DEPUTY CHAIRMAN, NORTH WESTERN GAS BOARD. 


and 


F. LITLER, B.Sc.(Tech.), M.InstGas E., A.M.I.Mech.E., 
CHIEF TECHNICAL AND PLANNING OFFICER, 


NORTH WESTERN GAS BOARD. 


Tue gas industry, unfortunately for the present-day con- 
sumer, did not enjoy the prosperous conditions of trading 
associated with selling its commodity at ‘cost-plus’ rates 
during the period from 1939 to 1949, but operated under a 
Board of Trade Order (‘The Defence’ (Gas Charges) Order, 
1939) that virtually pegged the price of gas to the consumer. 
In so doing this Order placed restrictions upon gasworks’ 
management. 

During the period this gas industry in the North West met 
an increased gas demand of some 50% with little assistance 
from new production capacity. Severe shortage of materials 
and manpower placed drastic restrictions on renewals and 
extensions and, at the very time when everyone hoped for 
some relief in this direction, the industry in 1945 came face 
to face with the Government’s declared intention to nationalise 
it. 

On May 1, 1949, the North Western Gas Board took over 
and assumed control of the 103 production stations in its area. 
It also took control of 11,003 miles of mains, scattered through- 
out an area of 3,900 sq. miles, which, at that time were serving 
1,685,356 consumers. 

The size, type and, more particularly, the physical condition 
of the 103 works taken over varied considerably. Of the total 
production capacity of 285.22 mill. cu.ft. per day, 52.7% was 
continuous vertical retort capacity, 23.7% horizontal retort and 
intermittent vertical chamber capacity, and the remainder car- 
buretted water gas. As a result, some works were in good 
fettle, but the majority were far from satisfactory and in a 
serious state of disrepair. The state of affairs is typified by 
a brief survey of the holder storage position in 1949. Out 
of a total of 285 holders (124 having been constructed before 
1900) with a capacity of 206 mill. cu.ft., 30 were beyond repair 
and 66 in need of major repair. These 96 virtually derelict 
gasholders represented 29% of the area’s storage potential. 
Similar shortcomings were met with in the distribution systems. 
Some had been well-maintained, but many had been under- 
designed and were inadequate to cope with the peak demands 
placed upon them. 


Management Structure 


A management structure, based on 17 operational groups of 
unit undertakings, was designed to give a full measure of 
responsibility at district level under group chief officers directly 
responsible to the Board. Since 1949, these have been reduced 
to ten as a further move to improve management. A technical 
and planning division was set up at headquarters responsible to 
the Board for maintaining co-ordination of production and 
distribution activities in the groups, for providing a specialised 
technical service to the groups on any problem, and for pro- 
viding and developing in co-operation with them a broad plan 
of technical development for the area as a whole. A full and 
detailed survey of the production sites and capacity was made, 
together with a long-term estimate of the probable demands for 
gas. 

The pattern of the area was such that development could 
proceed along the lines only of major inter-linkage between 
stations across the broad industrial belt bounded by Liverpool 
in the West, Oldham/Stockport in the East, and with feeder 
lines within the Mid-Cheshire, Peak and Wirral districts. In 


the Northern district, local integration schemes based on 
Preston/Blackpool, Blackburn/Burnley, Lancaster and Barrow 
naturally emerged as independent patterns of development. 

The future development of the plan may also be influenced 
by the availability of new processes for town gas production 
and the like. Processes producing gas at very high pressures 
can, for example, be accommodated by laying over the main 
arteries of the present grid a very high-pressure grid as the 
electricity industry is doing. 

It is not proposed to inter-link the whole of the area physi- 
cally, since in some cases it is not economic to bulk supply 
medium-sized demand areas remote from economically sized 
production potential. Nor is it always economic to site base- 
load production stations at the centre of gas demand, since 
other factors, such as coal price, coke marketing and service 
charges, may outweigh the advantages of short transmission. 


Coke Out of Gear 


It is not implied that incomplete integration will always 
apply, since the balance of the demand for solid and gaseous 
smokeless fuel will not, in the authors’ opinion, remain con- 
stant. In the past, the demand for coke has been in and out 
of gear with that for gas, and thereby the stability of the indus- 
try’s economy has been affected. The introduction of the 
Clean Air Act can, with good planning, keep the demand for 
coke and gas in gear for a time. In the long term, however, 
it is felt that coke will come out of gear again. With a 
progressive improvement in-the standard of living, the authors 
believe that in 15 to 20 years’ time the housewife’s demand 
for solid smokeless fuel will almost have disappeared. Under 
these circumstances, complete integration may become a neces- 
sity since it is probable that changes in gas production technique 
and the advent of high-pressure gasification processes could 
economically accommodate such circumstances. 

Since vesting date, the Board has been able to close down 
47 uneconomic units and has enabled groups to afford bulk 
supplies of gas to the following districts so that the local over- 
loaded station could be extended or receive a major repair 
without failing to meet an expanding load or immediate com- 
mitments—Bolton, Radcliffe, Salford, Rochdale, Fleetwood, 
Glossop, Hoylake, Birkenhead, Southport, and Manchester 
(Bradford Road). 

The closures of small and uneconomic stations have effected 
substantial economies in the net cost of gas into holder at these 
sites, amounting in total to no less than £301,000 per annum, 
after meeting capital charges and compression costs applicable 
to the individual supply system. They have, of course, enabled 
these stations to accept substantial additional loads without 
the necessity of embarking on major extensions to their plant, 
involving, in the majority of cases, the construction on new sites 
of uneconomically sized production units. Middlewich pro- 
vides a typical example. Here the output has increased to 3.9 
times the previous maximum capacity of the old station. At 
Northwich, the output is now 1.5 times greater. 

The integration systems so far completed in the area are 
now so much a part of the day-to-day operation of many of 
the Board’s production stations that it is difficult to segregate 
the advantages of their availability from the overall improve- 
ments achieved in the general production results. In presenting 
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economies achieved at the present stage of development it is 
better, also, to indicate the area position as a whole rather 
than attempt to segregate individual sections. 

Since vesting date, the North Western Gas Board has spent 
£28,794,048 on the renewal of existing and the provision of 
new and additional production units. Renewals account for 
some £8,151,595. The return from capital expenditure on pro- 
duction plant, grid mains and additional storage, together with 
better management, can best be appreciated by looking back at 
the production results of the area and the productivity of the 
labour force engaged on these duties during the year 1949-50. 
Production results year by year since vesting date show clearly 
how great has been the improvement in thermal efficiency over 
the period to March 31, 1956. 

The closure of the small and largely manually operated 
stations, the base-loading of other stations, and the improved 
plant production capacity in the area have had material effect 
on the productivity of labour. In a graph of the man days 
worked per 1,000 therms of gas produced since vesting date, it 
is shown that since the end of 1950 there has been a progressive 
increase in the productivity of shift labour engaged on gas 
production. Man days per 1,000 therms fell from 2.9 in 1950 
to a current figure of 2.1. 


Abnormal Maintenance 


The total labour on production has been affected by abnor- 
mal maintenance and works clearance programmes. These, 
however, are now showing a substantial improvement and the 
total man days per 1,000 therms has fallen from 7.56 to 6.4. 
With plant now able to maintain optimum output, and by 
being able to base-load it and use plant capacity previously 
idle due to lack of local demand, the available production capa- 
city has materially improved to an extent equal to 38.865 mill. 
cu.ft. per day, after taking into account new production plant, 
obsolete plant scrapped and works closed down. 

At the end of 1956, there remained throughout the area 
57 production stations, 32 of which were connected to the 
main grid system. These 32 stations do, however, produce 
approximately 80% of the total gas made in the area. 

Internal group control associated with some small measure 
of inter-group working had functioned admirably since vesting 
date, and accounted for vast economies, but physical integra- 
tion of production stations had advanced so much that it was 
essential to establish procedure to permit maximum inter-group 
production and distribution activities. 

Early in 1956, therefore, two main control sections were 
established so that gas-production programmes within those 
groups and the interchange of gas between them and works 
on the main grid could be planned in advance, and later 
implemented on a weekly and daily basis. Any forward plans, 
at whatever level they are made, can, in the first place, only 
be based upon estimates consequently, while a forward plan 
can be agreed in principle at section level, it can only be carried 
out day-by-day in detail if all departures from estimates are 
made known to the appropriate section, and then to a central 
grid controller responsible for co-ordination between the two 
control sections. A central grid controller was therefore located 
in a control-room and an area information centre established 
at the Technical and Planning Division of the Board. 

Only seven of the Board’s 70 groups are at the moment 
inter-linked. These are the Central Lancashire, Liverpool, 
Manchester, Mid-Cheshire, North Cheshire, South Lancashire, 
and Wirral groups. The grid between these seven groups is 
to be broken down into an eastern and western section, each 
with a co-ordinating committee, and the deliberations of these 
two committees are to be still further co-ordinated as necessary 
by an area committee made up of the convener of the section 
committee and the Board’s Production Engineer acting as con- 
vener of the area committee. The Technical and Planning 
Division of the Board is to be represented at all section com- 
mittee meetings by its grid controller to ensure liaison, and 
representatives will additionally attend area committee meetings. 

If for any good reason a member is not able to attend a 
committee meeting, his place is to be taken by his deputy, but 
if no official deputy exists, the group engineer concerned is 
to be represented by someone nominated by the Chief Technical 
and Planning Officer of the Board. 

The Committee’s terms of reference will be: 

(1) To ensure that there is at all times enough gas avail- 
able for distribution to meet the demands of the main grid 
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area in full, and with the calorific value, hydrogen sulphide 
content, etc., that the Board is required to produce under 
the terms of the Gas Act, 1948. 

(2) Notwithstanding the committee’s obligation under (1), 
any production programme laid down to achieve the aims 
set out in (1) must also have regard to production costs, and 
these should be considered in the light of what is the most 
economic programme for the area as a whole. 

(3) When planning a programme that meets the require- 
ments of (1) and (2) the following must be taken into 
account :— 

(a) Availability and price at the place of usage, of coal, 
oil, and coke. 

(b) Availability of plant, having regard to its condition 
and the timing of repairs to it and other plant. 

(4) To consider coal quality in relation to availability and 
the type of plant it is at the time used on, and to make any 
necessary recommendations for replacement of certain coals 
by others, or for their re-direction to more suitable plants. 

(5) To plan repairs and major reconstruction of all classes 
of plant associated with production, so that they may be 
caried out efficiently and with the minimum adverse effect on 
area costs, and to keep the Board’s Constructional and Main- 
tenance Engineer informed of such repair programmes. 

(6) To report each year not later than the middle of 
January, to the Board’s Chief Technical and Planning 
Officer, on the relative position of available production 
capacity to demand week by week for the 12 months to 
follow, and to give a further report covering a four-year 
period. This, however, need only relate available daily pro- 
duction capacity to the average day of the anticipated maxi- 
mum week. 

(7) To prepare, at the same time as the report referred 
to under (6), a production programme for each works, 
showing how much gas each works is expected to produce 
each week for the ensuing 12 months, and further indicate 
the combination of types of gas that are to make up the 
the total, i.e., continuous vertical retort gas, intermittent 
vertical chamber gas, horizontal retort gas, producer gas, 
blue water gas, or carburetted water gas. It will, of course, 
be necessary to revise such programmes from time to time 
at the monthly meetings, to cover delays on repairs, varia- 
tion in load, etc. 

(8) To arrange with the group distribution engineers the 
bulk movement of gas that will be necessary to make 
effective any production programme. 

(9) To liaise with group general managers and their other 
officers, so that, at all times, the maximum time is available 
to plan for increases or reductions in demand. 

The central control-room is situated at the headquarters of 
the technical and planning division. Three main responsibili- 
ties are undertaken here: 


(1) Responsibility for co-ordinating forward plans and 
day-to-day policy of production and distribution. In par- 
ticular to ensure that load is met by the most economical 
means for the area, irrespective of the internal economies of 
any of the groups concerned. 

(2) Responsibility for arrangements necessarily arising out 
of contingencies such as mechanical breakdown, etc., in 
order to restore the position as quickly and economically as 
possible. 

(3) Responsibility for providing information on produc- 
tion and distribution activities throughout the system to all 
groups on the grid. 


The two section control-rooms operate on a 24-hour-per- 
day basis, and receive information every three hours about 
holder stocks, gas makes, and gas sales from either individual 
works or sub-control centres of the grid system. From this 
information, it is possible for the day-to-day policy to be 
fixed via headquarters control, and more especially to direct 
the appropriate emergency action, if this arises, at any point 
within the grid system itself. 

The eastern section operates 19 production stations having a 
total capacity of 162 mill. cu.ft. per day, and 106 gasholders 
with a capacity of 105 mill cu.ft. The western section operates 
13 production stations with a capacity of 128 mill. cu.ft. per 
day. In this section are 62 gasholders with a capacity of 62 


mill. cu.ft. per day. 
The eastern and western sections combined produce 80% 
of the Board’s gas, and every 0.1d. per therm reduction in 
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nanufacturing or distribution costs achieved represents a 
aving of £140,000 per annum. 

Directions in which savings may be achieved are—reduction 
o the minimum of the ‘standing hot’ time on carbonising 
lant; reduction to the minimum of the quantity of carburetted 
vater gas produced to meet any given gas load (since the 
vestern section has, of necessity, to produce a base-load 
juantity of carburetted water gas, the policy at all times is to 
ass into the western section as much surplus coal gas as is 
vailable from the eastern section); and reduction to as few 
inits as possible of load variations on production plant. 

The main grid is confined to seven groups, as previously 
tated, and the remaining three groups are gridded either 

holly or partially within themselves. All the grid mains con- 
erned, while fulfilling their prime functions of providing bulk 
r topping up supplies between the various works and holder 
tations within and between groups, also play an important 
art in district reinforcement schemes. 

In 1956-57, 141,833,134 therms of gas (nearly 40% of all 
he gas produced in that year) were distributed by the main 
nd internal group grids; 75% of that amount was for total 
w partial bulk supplies, the remaining 25% being for district 
einforcement schemes. The overall cost of the bulk distribu- 
ion of gas was 0.96d. per therm. Long-distance transmission 
xetween the two main control sections (i.e., Manchester and 
Liverpool) cost more than the area average figure, of course, 
but this is compensated for by lower pressure and shorter- 
distance transmission within those sections and within those 
four groups not on the main grid. 

Since vesting date when not more than two or three under- 
takings of the 103 could honestly say that their systems were 
operating within the 6 in. to 4 in. w.Gc. range, detailed surveys 
have been made of all low-pressure systems in the area. As 
a result, low-pressure systems at 26 undertakings have been 
completely reconstructed, and it can now be claimed that only 
a dozen or so systems are left that are not up to the desired 
standard. The standard is that the consumer shall be able 
to get all the gas he needs when he needs it. Almost 200,000 
new houses have been provided with a gas supply since vesting 
date at a cost of £4,639,500. The extra cost on this expenditure 
to distribution charges has been 0.2d. per therm. It is interest- 


DISCUSSION 


Mr. T. S. Ricketts (Chief Engineer, 
Scottish Gas Board): ‘ Any paper which 
emanates from the North Western Gas 
Board deserves particular attention and 
the paper which has been presented to- 
day, as its name implies, is of outstand- 
ing interest and importance to the gas 
industry. It is a description of the 
progress of the development plan 


is the intention 


number 


‘The central 


is understandable. 
been a _ reduction 
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to further reduce the 
of works with a consequent 
increase in individual size. 

grid 
which has been set up makes use of the by 
committee system, and with seven groups 
being supplied by the grid this decision 
There has already 
in the number of 
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ing to note that the cost of providing gas to housing estates 
has risen from approximately £19 to £26, or 37%, per house. 
Of this, the cost of services has increased by 78%. 
This would have been much greater had the Board not, during 
1952, changed from the dual- to the single-service mains system. 

Records indicated that at vesting date the Board had 
1,685,356 services, and at March 31, 1956, this figure was 
1,819,613. During the period, some 226,000 services have been 
renewed at an average cost of £6 18s., and a further 710,000 
have been cleared of internal deposits. The progressive 
growth of the cost of providing an efficient distribution system 
is clearly shown by its rise from 0.53d. per therm, in 1950, to 
1.01d. per them in 1956. In the same period, the capital costs 
of gasholders have increased by some 75% and of com- 
pression plant by about 80%. Everything will continue to 
be done to keep the cost of an efficient distribution service to 
a minimum. The value of the Board’s stocks of pipes is an 
example; in spite of increased costs, the stocks at March 31, 
1956, stood at £450,000, compared with £585,000 near vesting 
date. 

In 1952 the total staff on distribution work amounted to 2,711. 
By March 31, 1956, the number had been reduced to 2,364. 

The authors believe that the North Western Board in meet- 
ing the load by the methods outlined in this paper has pro- 
gressed well along the road to optimum productivity; no-one 
but a fool would ever allow himself to believe that such a 
road had an end, and the Board will continue to travel along 
it, but at a reduced rate. The rate of expansion is reducing, 
and such expansion as there is, is in the industrial field, i.e., 
low-priced gas. 

In spite of increased yields from a ton of coal which have 
helped to prevent the net cost of coal rising in direct relation- 
ship to the cost of coal, and further assistance from better 
utilisation of labour, the Board’s growth is now almost static. 
The authors can reach no other conclusion than that the 
present methods of providing a ‘heat-on-tap’” service are too 
dear. The Board is being priced out by its competitors and 
must look for new methods. These, the authors believe, are 
to be found in the complete gasification of coal at high 
pressure, accompanied by a measure of oil gasification and 
other possible side processes. 


‘A description of the method of cost- 
ing within the grid would have been of 
interest. For instance, is grid capital 
expenditure considered to cover new 
gasholders and new peak load plant 
required specifically for grid operational 
purposes, or is this expenditure borne 
individual groups? When certain 
groups are required to manufacture 
excessive volumes of expensive peak 
load gas or to work at a poor load factor 
for the benefit of the grid as a whole, 


control system 


adopted at vesting date by one of the 
largest gas boards in the country and it 
may be considered a success story in so 
far as all the aims as set out on page 8 
of the paper have been achieved or are 
sight of achievement. The 
description of the dilapidated condition 
of some of the plant taken over in 
1949 is, unhappily. only too familiar, 


| being typical of conditions within many 


area boards at vesting date, but the 
authors have put forward a fair and 
reasoned explanation of some of the 
factors which may have caused this 
unsatisfactory state of affairs. 

‘The progress of integration in the 
north-west has now reached the stage 
where 32 works are supplying the main 
grid with more than 80% of all the gas 
sold in the Board’s area, and the size of 


| the average works by calculation from 


figures contained in the paper appears 
to approximate to 9 to 10 mill. cu.ft. per 
day. Whether or not this is the optimum 
size for a works is not stated, and per- 
haps the authors would say whether it 





groups in the area from 17 to 10, and 
it may be that with the completion of 
integration this number could in due 
course be further reduced. 

‘There are only two ways in which a 
large grid system can operate: One is 
by complete functional control whereby 
all production processes and personnel 
are responsible directly to grid head- 
quarters; the other way is by the liaison 
method of control allied to the commit- 
tee system with appropriate terms of 
reference. Speaking from experience of 
grid control and operation in another 
board, I think the method adopted in 
the north-west is the correct one under 
existing conditions. Whichever method 
is adopted it is essential to ensure that 
at all times the grid controller possesses 
the necessary authority to meet his 
responsibilities. It may be found expe- 
dient in due course to form one com- 
mittee only to deal with the grid, for 
the area covered is not unduly large, 
covering an area approximately 50 miles 
by 60 miles. 


are the extra costs borne by the grid 
or the groups concerned? 

‘The success of a development plan 
lies in the technical and economic results 
achieved. In the north-west all the tech- 
nical aims appear to have been achieved. 
The thermal efficiency of production has 
increased from 71% in 1950 to 77% in 
1954, but it appears to have stabilised 
since that date. Man-days worked per 
1,000 therms of gas have fallen from 
7.5 in 1950 to 6.2 in 1956 and appear to 
have levelled off at this figure. 

‘But the economics of the plan have 
been affected, as always, by rising costs 
and the progress of competitive fuels, 
and the authors reveal their concern at 
this for they point out in the paper 
that it no longer appears possible to 
meet increasing costs in the future by 
means of increased process efficiencies. 
Herein lies the real reason for the 
anxiety which they rightly express con- 
cerning the future of the gas industry, 
not only in the north-west but alsa 
throughout Britain. 
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‘Since vesting date the capital expen- 
diture on new production plant in the 
north-west has amounted to more than 
£20 mill. Capital expenditure of simi- 
lar magnitude has taken place in other 
area boards. We cannot continue capi- 
tal expenditure on this scale unless we 
are quite certain that the production pro- 
cess in future will be economic. 

‘It is evident that the authors believe 
the gas industry must adopt new pro- 
cesses if it is to survive. They are not 
alone in this belief. Perhaps because it 
makes use of a home-produced fuel 
the gasification of non-caking coal under 
conditions of high pressure deserves par- 
ticular attention, and I may be excused 
if at this stage I mention the possibility 
of complete gasification plant in Scot- 
land. 


Integration in Scotland 


‘Integration has proceeded more 
slowly in Scotland than elsewhere but a 
study of the position indicates that 55 
to 60 small inefficient works can be 
closed down during the next five years. 
The opportunity thus presented for the 
development of grid systems is asso- 
ciated with the need to plan new pro- 
duction units, and it is vital for us to 
make the right decision concerning our 
long-term production plant. The possi- 
bility of complete gasification of the low 
rank poorly caking coal which is to be 
found in considerable quantities in 
Scotland is very attractive and we may 
find that we are in a favourable position 
by virtue of the location of the coalfields. 

‘No coke is produced by a plant of 
this kind, neither is it produced by an 
oil gas plant or by the importation of 
liquid methane. The authors state that 
they believe that the housewiyes’ demand 
for solid smokeless fuel will have dis- 
appeared in 15 to 20 years’ time and one 
wonders how this opinion agrees with 
the thoughts expressed in the coke 
symposium a year or so ago. It can be 
considered excusable, perhaps, if a slight 
feeling of bewilderment exists; should we 
increase the production of coke from 
existing plants in order to meet a demand 
that will vanish in a few years’ time? 
Should we arrange to prepare a special 
fuel for the domestic market when the 
economic plants of the future may be 
those which produce no coke? 

‘These are difficult questions but I 
believe it may not be a bad thing to 
find ourselves confronted with this 
variety of possibilities. We appear to 
have reached the end of a chapter in the 
long history of the gas industry and the 
new chapter which is about to commence 
will demand a freshness of thought and 
a completely new approach if we are 
to seize the opportunities which may be 
presented to us.’ 


Mr. Eric O. Rose (Divisional Engi- 
neer, Tottenham Division, Eastern Gas 
Board): ‘The extent of the reorganisa- 
tion carried out in the area of the North 
Western Board since vesting date is con- 
siderable. Owing to the high percentage 
of municipal undertakings there had been 
little previous amalgamation and in so 
far as integration was concerned the 
area was considerably behind other parts 
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of the country. We in the South of 
England should realise this and, if I can 
draw a parallel with the London area, 
it is as if we had been faced, at vesting, 
with a gasworks in every borough. It 
would not have been a situation any 
of us would have liked. 

‘In dealing with co-ordination of this 
kind it is not difficult to determine which 
undertakings should be closed down. 
The main problem is to find the re- 
placement gas without undue capital 
expenditure, and to maintain outputs at 
those works already doomed, until the 
necessary extended plant is available 
elsewhere. The authors have clearly 
indicated how, by improved” efficiency 
and load sharing, the supply has been 
maintained. 

‘It is surprising what increases can be 
obtained by proper planning and 
management when by the proper use of 
interconnecting mains, so-called stand- 
by plant can be put into full use. I can 
call to mind an example, in my own 
experience, of a pre-war amalgamation 
in which an _ undertaking sold out 
because the directors considered that a 
maximum daily load in excess of 24 mill. 
cu.ft. per day could not be met without 
further extensions. Within a very short 
time, under new- management, twice this 
output was being maintained, for pro- 
longed periods, with no additions in 
plant. 


Central Control 


‘I am very interested in the section 
dealing with central control. The type 
of planning set out is, of course, that 
which has to be undertaken by any- 
one operating a co-ordinated system of 
manufacture. I note, however, that the 
reference to the committees is set in the 
future tense. The structure seems a 
little elaborate and one’s natural prefer- 
ence would be for a committee of one— 
the production engineer. It can be 
understood, however, that in the north- 
west the number of undertakings is so 
large, and the interchange of gas often 
only marginal, that one man could not 
be expected to keep himself informed 
of the day-to-day position in every 
works, and that it is necessary to divide 
the area into two regions. 

‘In my own Division, admittedly 
with a smaller problem, we established 
an engineering costs and_ records 
department many years ago. This 
records all matters on manufacture on a 
daily, weekly, monthly and annual 
basis. This department adjoins the 
central control where hourly production 
figures are available. With an efficient 
costs and records department at his elbow 
the production engineer can have all the 
lengthy calculations required for proper 
load planning quickly turned out for him 
on calculating machines. 

‘To reach correct decisions in load 
planning it is always necessary to con- 
sider a number of variables, and one is 
always looking for short cuts. My own 
view is that now that casual labour has 
ceased to exist and every works is on 
a fixed establishment, the usual calcula- 
tions-on a cost per therm basis cease to 
be valid. The first operation is to 
determine the possible peak demand and 
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fix what plant is to be kept in service to 
meet that demand. Sufficient labour to 
man that plant must then be employed 
all the year round. Labour costs there- 
fore become a fixed annual charge and 
can be largely eliminated from week to 
week load planning calculations. The 
matter then comes down to the much 
simpler basis of net cost of materials, 
and we are back where we started 100 
years ago. 


* Standing Hot’ Costs 


‘Reference has been made to “ stand- 
ing hot” costs. In the south where oil 
is relatively cheap we do not “stand” 
retorts but balance our load with water 
gas. Care has to be taken, however, 
that money is not wasted by carbonising 
plant being allowed to fall short of rated 
output, even by a few per cent., for quite 
unimportant reasons. It is easy for any 
individual works to make up a daily 
short-fall by added water gas. Any 
system of control must, therefore, see 
that planned outputs are maintained. 
My own ideal is to perfect the system 
of production records to such a state 
that in the ultimate, the results for each 
plant are reduced to two simple figures. 
First, a production efficiency, which is 
the actual output divided by the planned 
output, and second, a thermal efficiency, 
which is the actual thermal efficiency 
divided by the standard thermal effi- 
ciency. If every carbonising plant can 
show 100% for both these figures, all is 
well. 

‘The sting of the paper is in the tail. 
Broadly speaking, the authors are of the 
opinion that the lowering of production 
costs, in existing processes, has been 
carried as far as possible, and that sales 
expansion has gone as far as the present 
price of gas will allow. The curves are 
flattening out and the law of diminishing 
returns is beginning to operate. This is 
the challenge of the paper. I would 
agree with the first suggestion, but not 
necessarily with the second. 

‘As to processes, there is, of course, 
a great difference in the cost of coal 
between the north and the south. In the 
north the natural answer is complete 
gasification of one form or another in 
very large units. In the south we have 
looked to oil. Suez has certainly set us 
back, but the developments taking place 
in most of the Boards in the South of 
England indicate that a very much 
cheaper therm could be made from one 
oil product or another and in one way 
or another. 

‘Whichever way our choice lies, how- 
ever, we have one main problem, namely, 
capital cost. If we embark on new pro- 
cesses, what about the money we have 
already sunk in straightening up the old 
ones? Our present financial structure 
demands that this capital is written off, 
on the average, over some 35 years. On 
the face of it, it cannot be written off 
in less time without serious damage to 
the price of gas. In 35 years’ time, will 
our successors want to be operating the 
plant we are building now? I sincerely 
hope not. 

‘Our present capital expenditure can 
only be written off earlier in two ways— 
inflation and expansion of output. Infla- 
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tion we shall get, without asking for it. 
I do not want to encroach on one of 
tomorrow’s papers, but I put it to you 
that inflation is the natural corollary of 
a state of healthy progress and is the 
yne means by which obsolete plant can 
be got rid of cheaply. 

‘Expansion of output we must also 
have. The authors seem a little pessi- 
nistic. In the South of England at least 
zas is not too expensive for cooking, nor 
or water heating, nor for many indus- 
rial purposes. In the great potential 
ield of space heating, however, we seem 
o have made little headway and this in 
pite of the fact that the price of gas 
yer therm on a two-part tariff is only 
i\bout 1.9 times that of solid fuels. Con- 
idering all the inconvenience of solid 
uels, we may well ask ourselves why 
we do not do better. The simple answer 
s that all over the country there are 
people trying to keep themselves warm 
with gas fires operating at an efficiency 
of some 40% —and this while the North 
Western Gas Board is producing gas at 
a thermal efficiency approaching 80%. 
All the toil, sweat and tears of engineers 
to gain another 4% in efficiency is of 
little avail if the efficiency of utilisation 


is low. It is this latter which determines 
the real price of gas. Solid fuels can be 
burnt domestically at 75% _ efficiency. 


Cannot we do the same for gas? I do 
not, of course, mean flueless heating and 
living in an atmosphere of CO, and 
water vapour. 

*Salesmen of late have developed the 
habit of telling engineers what they will 
or will not have in the way of gas 
quality and they complain that our pro- 
duction price is too high. It is now 
time for a return match. We want gas 
appliances suitable for whole house heat- 
ing, at reasonable cost and burning at 
75 to 80% efficiency. Then, and only 
then, shall we sell more gas per con- 
sumer, reduce our distribution costs per 
consumer and pay for the establishment 
of our new processes.” 


Coke Oven Complex 


Mr. W. A. P. Hoskin (Barnsley): 
“Naturally, you would expect any re- 
marks of mine to be coloured by the 
coke oven complex, and it is rather a 
coincidence that the two main problems 
tackled by Mr. Hodkinson have had a 
coke oven plant in one place or another 
in the base load unit. I am referring 
to the one in Yorkshire at Hemsworth 
and the one in Lancashire at Altham. 

‘This is not a plea for the coke oven. 
The coke oven has long since proved 
itself in London, Yorkshire, South Wales 
and the north-east as the ideal unit for 
base load, and Mr. Pyper ably presented 
the case some three or four years ago. 
What I wish to do is to relate this paper 
to that given by Mr. Johnson yesterday 
afternoon. Criticism was made then of 
the difficulty facing the gas industry by 
the failure of the National Coal Board 
to bring the ash and moisture content 
in the coal down to a “satisfactory” 
level, although “satisfactory” was not 
itself defined, and also to provide suitable 
graded coal to suit the requirements of 
the gas industry. I was reminded by a 
prominent member of the gas .industry 
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after yesterday’s meeting of a remark 
attributed to me at a previous Institution 
meeting when I was allowed to contribute 
to the discussion. I was reminded that 
I said that in the coke oven industry 
the problem was not that of producing 
gas from coal, but of producing it from 
a mixture of water and muck. 

‘My point is this. The coal industry 
has an increasing problem of producing 
enough graded coal for the gas industry, 
yet the quantity of smalls is increasing— 
according to Mr. Roberts the ratio is 
21:44. The coke oven will handle the 
smaller coals very satisfactorily and pro- 
duce a gas of consistent calorific value. 
Therefore it would be interesting to learn 
from the authors of the paper of any 
consideration which might have been 
given to the use of the coke oven for 
base load production in an area adjacent 
to the Yorkshire and Lancashire coal- 
fields. It would appear that the authors 
rather favour the use of the coke oven 
to be integrated with electricity produc- 
tion rather than use the gas so produced 
as a base load for their own industry. 
The authors might reflect that the cost 
of gas from a coke oven is rather low. 
By so doing it suggests the desire of the 
gas industry to revert to the policy of 
a one-fuel industry and so sustain the 
authors’ belief that in 20 years’ time 
there will be no demand from the house- 
wife for a solid smokeless fuel. 


Comparison with Birmingham 


Mr. H. Moys (Birmingham): ‘I notice 
that the main grid connects 32 produc- 
tion stations that in turn make 80% of 
the Board’s gas. In the North West the 
main works are concentrated in the 
Manchester and Liverpool districts with 
the larger consuming area nearer to the 
former. In the West Midlands, Birming- 
ham forms the hub of our central area, 
in which nearly 77% of our gas is made 
in works which originally totalled 31, 
but which have been reduced to 23. 

‘We have been less rapid in the inte- 
gration of undertakings and it is unfor- 
tunate for us that the cost of materials 
should have continued to rise steadily, 
but even so the undertakings in Warwick- 
shire and the Black Country are linked 
and integration has taken place around 
Worcester, Redditch, Wellington and 
Stoke. Whether the linking up of all 
undertakings as practised in the North 
West in the Liverpool and Manchester 
area is justified in our area I should 
doubt. 

‘The six main aims listed in the 
paper form a very satisfactory basis 
for founding a development plan. _ I 
think that the North West are per- 
haps fortunate in having in_ their 
possession sites that provide the necessary 
flexibility when the emphasis to-day may 
be on oil importation, tomorrow on coal 
carbonisation and the day after on coke 
exports. Works at Liverpool and Man- 
chester seem to have this much envied 
flexibility especially when in one case at 
least there is also the possibility of taking 
tail gas from a nearby refinery. 

‘The layout of the integration system 
is discussed and it would appear to me 
either to give an optimistic impression 
of far-seeing design or else to be over- 
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designed to cater for handling the con- 
siderable volumes of gas that would be 
made available by (1) complete gasifica- 
tion plants which are indeed difficult to 
site, (2) pit-head carbonisation, or (3). dis- 
covery of natural gas. In our area we 
visualise that a number of special H.P. 
feeder mains will supply the principal 
and subsidiary networks with Lurgi gas. 

‘ The facility to use integration mains 
that enable substantial loads to be added 
is worth underlining. I notice nowhere 
in the paper any reference to supplies 
to villages or hamlets that are traversed 
by integration mains and one wonders 
if the North Western Gas Board has 
been able to introduce gas to villages 
that had never had gas or in which the 
production and distribution of gas had 
ceased before 1949. 


Chart on Manpower 


* The chart on manpower is most inter- 
esting and would be more helpful if 
the descriptions of those persons 
included in the various categories were 
given so that each one of us could make 
comparisons. The importance of increas- 
ing productivity per employee is now 
being sufficiently realised and, in our 
Board, work study and organisation and 
methods officers are doing most useful 
work. 

‘I am particularly interested in the 
section dealing with the control of pro- 
duction and distribution as we are, at the 
moment, engaged in setting up a similar 
control for our central area. It is not 
clear to me who is held responsible by 
the Board for the carrying out of the 
item (1) of the terms of reference. I sug- 
gest that a committee cannot take that 
responsibility but can only help with all 
the advice possible some person so 
charged. I can understand that from 
the main committee the east and west 
conveners depart with instructions that 
they pass on to their sub-committees. 
Since these are instructions, are the group 
and local engineers’ responsibility for 
efficiency and costs lessened? Any 
methods that the authors have developed 
to deal with these matters would be most 
welcome. 

“Do the authors insist on the meter- 
ing of gas transferred between groups or 
districts, and what has been the effect of 
integration on the “unaccounted for” 
gas? How do the authors follow recom- 
mendation No. 34 of the Ridley Com- 
mittee that “prices charged by Gas 
Boards should reflect local differences in 
costs of supply ”? 

‘I notice that daily production capa- 
city is related to the average day of the 
anticipated maximum week. Perhaps 
with the lower industrial load in the 
north-west the incidence of the five-day 
week is less acute than with us, but I 
should be interested to know what per- 
centage of the maximum day’s sales can, 
in fact, be made. I cannot fully under- 
stand the function of the central control 
room. As an information and planning 
centre it is excellent, but since it operates 
on a daytime basis it is difficult to see 
its use as a control. What information 
does it receive daily, and what decisions 
can it make? When planning plant capa- 
city to be available, is any use made of 
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meteorological information about the 
likely temperature to be experienced in 
any week?’ 

Mr. L. J. Clark (Development Engi- 
neer, North Thames Gas Board): ‘ The 
paper is full of many facts and figures 
and, of course, one is tempted to ask 
numbers of questions. I should like, 
however, to confine my comments to 
three points. First, I would refer to 
Table 3 of the paper concerning the 
therms of gas produced per ton of coal 
carbonised. These figures do show a 
very marked improvement over the 
years. I should like to ask the authors 
if they would indicate the calorific value 
to which these thermal yields refer and 
whether there has in fact been any 
change,or changes in the average calorific 
value, in the area over that period. 


Question of Labour 


‘Comparison of these figures from one 
area to another is always difficult because 
they are usually on a different basis. 
When we come to the question of labour 
at the various stations and the very great 
improvement which has been shown in 
the north-west there is one point which 
does surprise me. It may be that I am 
not reading the graph correctly but there 
does not appear to be a very marked 
difference in the man-days required in 
summer and in winter. Is that an indi- 
cation that the effect of the peak load 
in the north-west is less severe, or very 
much less severe, than in the south? 
For instance, we find that our labour 
requirements of man-days worked per 
1,000 therms produced varies from some- 
thing like five in the winter months to 
about eight in the summer and, of 
course, that means that gas production 
men are transferred from the gas-making 
plant in the summer period to do other 
jobs. The figures for the north-west do 
not reveal any marked effect and I 
wonder if there is any averaging effect. 

‘Another point which arises in con- 
nection with these figures is that I 
believe it is the practice in the north- 
west to use contractors very considerably 
for maintenance work and I should like 
to know whether that has been taken 
into account in these figures. 

* Finally, referring to the control room, 
I should be pleased to have further 
information on the methods of fore- 
casting the gas requirements ahead, on 
the maintenance programme for car- 
bonising and whether gas plant is deter- 
mined in relation to a programme of gas 
requirements? Is it determined by tem- 
perature or purely from past experience? 
I think that additional information on 
those points would be very helpful to us. 

‘This is indeed a very fine story and 
I think that whatever happens to our 
industry in the next 20 years posterity 
can look back on this particular period 
of the first seven years after nationalisa- 
tion and feel that during that time our 
stewardship has at least in part been 
satisfactory.” 

Mr. F. Litler, in reply: ‘ Most of the 
points we should prefer to deal with in 
writing but there are one or two which 
I should like to deal with now. I think 
both Mr. Ricketts and Mr. Rose made 
some comments regarding the method 
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we have adopted in the north-west for 
controlling the integrated system. They 
felt that it was too elaborate. We have 
one fundamental principle in the north- 
west and that is that we like to be 
democratic. We like all our people in 
our organisation to know what is being 
done; we like to keep them in the 
picture rather than have a dictator being 
responsible for deciding how 80% of our 
gas is being made. Therefore we have 
these two committees because each of 
our groups, and there are seven of them, 
have to produce at the end of each year 
a set of accounts and they have to be 
responsible for their financial operations. 
We therefore cannot have one man in 
management telling the production 


engineer how to make his gas. The 
engineer must have some say in the 
matter. You have to have him with 


you if what is being planned is to be 
in the interests of the area. There is 
no doubt at all in our minds that this is 
the most successful way of operating 
these methods of control—it is demo- 
cratic rather than any form of dictator- 
ship. 


Size of Works 


‘Mr. Ricketts mentioned the size of 
works. At vesting date the average size 
of our works was 4 to 5 mill. cuft. 
Today the size is about 9 to 10 mill. 
cu.ft. We do plan, as long as we have 
to stick to traditional methods of car- 
bonisation, to cut down ultimately to 45 
production stations and they will be 
larger than today but we do not visualise 
very large ones—30 to 35 mill. cu.ft. on 
present production technique. 

“One speaker suggested that the num- 
ber of groups should be reduced from 
17 to 10. I think I can say that for the 
time being, and for some considerable 
time, that will not be done. 

‘I think Mr. Ricketts asked about 
capital expenditure on the grid. What is 
referred to in the paper as capital grid 
is restricted to mains, station equipment 
and to compression plant. Gasholders 
are left as a general distribution charge 
although we feel that they are essenti- 
ally a function of production and should 
be charged to production except in one 
or two isolated cases where a gasholder 
is playing a dual role. 

‘Another point raised was with regard 
to the production of smokeless fuel 
which we think we shall increase over 
the next 20 years and that it will then 
fall away. The question was, what is 
going to happen to the capital? We 
feel in the north-west that it is possible 
to increase production by adopting a 
carry gas system without increasing capi- 
tal. We can assist in providing local 
authorities with smokeless fuel at a 
relatively low capital outlay. It fits 
into the picture where in 10 to 15 years’ 
time new methods of manufacture are 
coming along which are going to reduce 
the price of gas considerably. 

‘Another point is the capital aspect 
of changing over from one method of 
production to another. We have said 
that no new method of gas manufacture 
should be adopted unless it makes a 
considerable reduction in the price of 
gas to the consumer to enable us to 
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expand. What the industry needs i: 
expansion. We must have it if we are 
going to succeed and therefore we mus: 
have a considerable reduction in the cos 
of producing gas and accelerate our rat 
of depreciation on our capital. 

‘Mr. Rose raised a very interesting 
point about increasing the efficiency o° 
gas appliances. Of course, I am 100% 
with him but I do feel with regard to 
appliances that not only lack of effi- 
ciency in utilisation but also the cos: 
of these appliances is a difficulty. Such 
attempts as have been made on space 
heating equipment to improve efficiency 
have always resulted in an increase ir 
price of 75 to 100% and people canno 
afford to pay £40 or £45 for a very 
efficient gas fire. We want an efficien 
appliance which is nevertheless cheap 
I think some headway could be made 
if only the basic parts of gas appliances 
could be standardised so that they could 
be mass _ produced. Any variation 
required could be made on the cheaper 
outer casing. It is only by standardisa- 
tion and mass production that these 
things will ever come down to a reason- 
able price. Too many people are mak- 
ing these things, all different one from 
the other. 

‘Another point raised was the ques- 
tion of who is responsible for making 
a final decision about availability of 
plant to meet the gas load. Really, the 
board are the people finally responsible 
but the chief technical officer is the man 
ultimately responsible to the board. At 
the meetings of the two committees they 
know the load they have and what plant 
they have and they put forward a plan 


of production and the technical officer | 
is free to accept it, modify it or reject it. |) 

‘Finally, the question was asked as | 
the maximum | 
make. 


to what percentage of 
day we were actually able to 


That figure is 91% and if it is a heyday | 
we can make 97%. 
average day.” 

Mr. Litler said he would reply to the 
rest of the questions in writing. 


I think it was an 
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Sir Henry Attacks Unfair Competition 


and Christens the ‘ Fuel Master General ’ 


R. REGINALD MAUDLING, the Paymaster-General, acquired a new 
Mite when the President’s Lunch was held at the Savoy Hotel on May 14. 
Sir Henry Jones suggested that he should be called ‘ Her Majesty’s Fuel Master 
General’ in recognition of the way in which he had restored the industry’s 
confidence after their misgivings concerning the omission of the word ‘ fuel’ 


from the Minister of Power’s designation. 


Sir Henry was responding to the 


toast of ‘The Institution of Gas Engineers, proposed by the Paymaster- 


General. 


Mr. Maudling said that he had learnt 
two particular things about the gas 
industry from the President’s Address. 
The first was the persistence of family 
ties and family connections which was 
particularly exemplified by the President 
himself. That was an _ extraordinarily 
satisfactory thing to see in the develop- 
ment of any industry. Secondly, it 
seemed clear that the position of the 
engineer in the gas industry was a very 
high one indeed, and it was interesting 
to learn of the very large proportion 
of the management of the industry which 
was conducted by engineers. 

The one thing he had learned at the 
Ministry of Supply was that the future 
of this country in the economic sense 
depended entirely on the co-operation of 
our scientists and our engineers, and 
that the one was quite useless without 
the other. The gas industry, like all our 
power industries, was facing a difficult 
but an exciting future. The whole 
problem of meeting the nation’s require- 
ments for energy was one of great com- 
plexity, and it was quite clear that if 
our national production expanded at 
anything like the rate they hoped for 
over the next decade or two, increasing 
quantities of energy from all the primary 
and secondary sources would be 
required. It was a competitive world, 
but it was a world in which there was 
competition for a rapidly growing 
amount of business. 


Changed Pattern 


Apart from the question of the total 
energy requirement of the country, how- 
ever, a very considerable change was 
taking place in the pattern of those 
requirements and in the pattern of the 
production of energy. He believed that 
an industry like the gas industry would 
be able to succeed in making its way 
forward in these changing circumstances 
by reason both of its traditions and by 
reason of the very considerable amount 
of research and development work that 
was being done. 

One of the main changes in the field 
of energy requirements was that they 
would be getting less large coal. Despite 
the efforts of the National Coal Board, 
the percentage of large coal mined was 
falling steadily year by year and was 
almost certain to go on falling. The 


demand for small coals would be re- 


placed to an increasing extent in the 
future by the advent of nuclear power. 
On the other hand, the demand for car- 
bonisation coals was bound to rise. The 
steel industry’s demand for carbonisation 
coals would rise a good deal in the next 
ten years. In addition there was, of 
course, the increasing demand for smoke- 
less fuels. In all these directions the gas 
industry had a great deal to contribute. 
In particular, that part of their research 
programme which was devoted to provid- 
ing means of total gasification of small 
coal was of particular importance. 


Peak Load Problems 


He recognised that the industry had 
great problems in handling peak loads, 
just as the electricity people would have, 
but he was sure that by putting the 
emphasis on their research on the utilisa- 
tion of small coal which would become 
available in increasing quantity—and, 
therefore, if supply and demand meant 
anything at all, at increasingly low 
prices—and paying the maximum atten- 
tion to the full utilisation of the type 
of coal that would become increasingly 
available, they were doing an extremely 
valuable job of work. 

Of course, the great problem of our 
fuel policy, the equating of supply and 
demand, was that we had to face two 
types of cost. We had to be concerned 
with the costs of production, and, there- 
fore, the price of the various forms of 
fuel. We had also to be concerned with 
the cost to our balance of payments of 
importing fuels. For example, the gas 
industry had some important ideas about 
the importation of liquid methane. 

There was a great advantage to be 
gained if by these imports it were 
possible to produce a cheaper form of 
fuel, but from the point of view of the 
balance of payment it was interesting to 
find out whether those imports of a new 
source of primary fuel would displace 
large coal, for example, or whether it 
would displace imported oil, and 
whether they would contribute to help- 
ing the balance of payments problem as 
well as contributing to reducing the cost 
to industry of the fuel which it must 
consume. All these were factors which 
they had to take into account in trying 
to work out a rational fuel policy in this 
country. 

He believed that the right principle to 





follow was to leave things as far as 
possible to the inter-play of commercial 
principles and supply and demand. He 
thought that by the competition between 
the various suppliers of fuel in its 
various forms they would get the maxi- 
mum efficiency and the greatest service 
to the consumer. Certainly the gas in- 
dustry was not backward in its vigorous 
competitive efforts, and good luck to it! 
As far as he was concerned, gas was the 
only fuel on which he could count in 
the amateur cooking in which he in- 
dulged from time to time. 

The Chairman, in response and in pro- 
posing the toast ‘The Guests,’ said that 
some of them regarded with misgiving 
the omission of the word ‘fuel’ from 
the Minister of Power’s designation. 
But Mr. Maudling had, in his remarks, 
and in those in the House of Commons, 
so restored their confidence that he 
would like to suggest a new title ‘ Her 
Majesty’s Fuel Master General.’ They 
had been heartened by his remarks and 
those of the Parliamentary Secretary in 
the debate in the House of Commons 
on April 30 when, after drawing atten- 
tion to the damage which could be done 
to an economy such as ours by a margi- 
nal shortage of fuel, and to the heavy 
cost of large imports not matched by 
exports of home-produced fuel, he had 
advocated a policy of boldness. At the 
same time, he had emphasised the im- 
portance of capital costs, which might 
set a limit beyond which boldness in 
planning might become a burden to our 
economy. 


Demand for Coal 


Mr. Maudling had emphasised that by 
1965, after allowing for all the coal that 
could be expected to be mined and for 
the boldest plan yet contemplated for 
nuclear energy, it was reasonable to 
expect that an additional 26 mill. tons 
of coal equivalent would have to be 
imported in the form of oil, he had said 
also that he did not expect the demand 
for coal for power stations to fall in the 
next ten years. The Parliamentary Secre- 
tary, in replying to the debate, had 
reminded the House of the vital part 
which the gas industry had to play, and 
looked forward to its expansion. 

Sir Henry said he had spoken at some 
length on this because the debate was so 
very relevant to the future of the gas 
industry. Fundamentally, the industry 
was one which converted solid and liquid 
fuels into a much more convenient form, 
capable of distribution at modest cost, 
and subject to precise control by rela- 
tively simple equipment. The efficiency 
of conversion of fuel was high and the 
capital cost of gasworks, per therm of 
gas made, was very low compared, for 
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example, with a nuclear power station 
of equivalent thermal output. Nuclear 
power stations were no more exempt 
than any other power stations from the 
laws of thermodynamics, which laid 
down that if heat was converted into 
power much of the heat was lost, 
whether the heat was derived from 
ordinary fuel or from nuclear fission. 

It was clear that traditional fuels must 
be used for a very long time to come, 
and they were convinced that if these 
fuels were to be used with the highest 
efficiency and if capital investment on the 
fuel and power industries was to be kept 
at an acceptable level tolerable to our 
economy, the gas industry should carry 
a substantial share of the fuel load. 


Increased Efficiency 


They took pride in the Institution in 
the increased efficiency of gas production 
which had been reported by the Gas 
Council and which was saving the country 
2 mill. tons of coal a year or more by 
comparison with the rate of efficiency 
which was applicable in 1948. Every 
year they saved at least 2 mill. tons of 
coal, if not more. This saving had been 
achieved partly by the installation of new 
gas-making plant, but mainly by im- 
proved operation and by reorganisation 
of the heat and power services in gas- 
works. In the course of this reorganisa- 
tion, back-pressure or pass-out turbines 
had often been installed whereby power 
was recovered from waste heat steam 


which itself was then used at low 
pressure for the needs of various 
processes. 


Surplus electricity, beyond that needed 
for the operation of the gasworks, was 
often sold to the electricity supply 
authorities, with whom they had to main- 
tain close contact with regard to techni- 
cal matters relating to supplies of electri- 
city from area electricity boards to gas- 
works and, on occasion, from gasworks 
to electricity boards. There were quite 
a number of gasworks whose surplus 
power was sold back to the electricity 
supply authorities. All he could say was 
that there were not enough of them. 
They had an arrangement which was 
Satisfactory to both sides—a good 
example of give and take, and a good 
example of co-operation between 
engineers. 

In the domestic market, the gas indus- 
try had always had to meet competition 
which was good both for the consumer 
and for the industry, but he felt it his 
duty to refer to competition which they 
were experiencing in some parts of the 
country and which seemed to be based 
not on purely commercial considerations, 
or the natural wooing of the consumer 
by competing fuels, but on the desire 
to eliminate gas from the domestic mar- 
ket and to replace it by electricity. In 
saying this, he was not referring to any 
difference between the Gas Council and 
the Central Electricity Authority; good 
relationships existed between the engi- 
neers in the two industries, and in many 
parts of the country, similar friendly 
relations existed on the commercial side. 
Elsewhere, however, views were expressed 
in public and policies were sometimes 
adopted which were clearly intended to 
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envisage the removal of gas as a compe- 
titor in the domestic field. 

Sometimes these were expressed as the 
comment *‘ gas is on the way out,’ some- 
times as a statement that in time it might 
be found unnecessary to provide for a 
gas supply at all; again, as a quotation 
of terms for the supply of electricity to 
houses which, if gas was also to be in- 
stalled and used, were virtually prohibi- 
tive. He hoped that the good relation- 
ships between the technical men con- 
cerned might spread to some others in 
the electricity industry who appeared to 
see the gas industry as the last obstacle 
in the way of the all-electric home rather 
than as a sister fuel and power industry. 

Provided that the consumer had free- 
dom of choice, they were not worried. 
since 1946 nearly 7 mill. gas cookers 
had been sold, and they knew that 
the modern gas cooker was an extremely 
reliable and efficient piece of equipment, 
simple to use, with the combination of 
flame and tap which only gas could give. 


Clean Air 

Time did not permit him to say any- 
thing about clean air, save for one re- 
mark: If the Government found them- 
selves able to relax the restrictions on 
hire-purchase and to reduce the rate of 
purchase tax on gas appliances, they 
would make much greater progress to- 
ward clean air and greater fuel economy. 
After all, oil-burning and solid fuel 
appliances were not taxed. 

Referring to the guests, Sir Henry men- 
tioned the Paymaster-General and mem- 
bers of the Ministry of Power, together 
with Sir George Thomson, Chairman of 
the Minister’s Scientific Advisory Coun- 
cil. Other Ministries were well repre- 
sented also. They were glad that Mr. 
Herbert Morrison, President of the 
Parliamentary and Scientific Committee, 
was present there. Many kindred organ- 
isations were represented by their Presi- 
dents and Chairmen; and research and 
educational establishments were also well 
represented by, among others, Dr. 
Melville, Secretary of the Department 
of Scientific and Industrial Research, 
and Professor Hawthorne, Chairman of 
the Fuel Research Board. Of the over- 
seas visitors Sir Henry mentioned Dr. 
Boselli, President of the International 
Gas Union, and M. Nerot, President of 
the French Gas Association, and referred 
to the great number of representatives 
of the Embassies of Commonwealth and 
foreign countries who were also present. 
Sir Henry also referred to Sir Harold 
Smith, Chairman of the Gas Council 
and a Past President of the Institution, 
and to Sir George Evetts, by whom he 
had been trained in the gas industry and 
with whom he had worked for a number 
of years. Last, but by no means least, 
there was Viscount Bruce of Melbourne, 
who during a career of great distinction 
had helped to bring Australia to the 
position which she now held among the 
nations. 

Responding, Viscount Bruce of 
Melbourne, Chairman, Finance Corpora- 
tion for Industry, Ltd., said that it was a 
great pity that Dr. Andrews, whose paper 
had been read that morning, was not 
present, because this modern develop- 
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ment in Victoria was of extraordinary 
significance to the economy of Austra- 
lia. The reason why the Morwell scheme 
was undertaken by Victoria, with its 
great brown coal deposit, was because 
of the awkward-mindedness of New 
South Wales, which had all the black 
coal deposits. They had just set about 
taking it out of the hide of the rest of 
Australia. Victoria was a great indus- 
trial centre in Australia. They had had 
just about enough of that and New 
South Wales overplayed its hand a bit 
too far, and the whole of these great 
Morwell developments had taken place 
which in the end would bring retribution 
to New South Wales. 

The President, in his address had sug- 
gested that the future depended on the 
scientist and on the engineer. He could 
not agree more, up to a point. But 
it had been pointed out that it would 
not be a bad idea if these distinguished 
persons had just a nodding acquaintance 
with accountancy, in the art of reckoning 
what costs were involved. If you just 
let the scientist and the engineer have 
their head, they would land you in com- 
mercial bankruptcy quicker than anyone 
else. He held no brief for the accoun- 
tant. They were a rare breed; they 
could never do anything in this world. 
But if you could only marry the three 
of them—the engineer, the scientist and 
the accountant—then you had the 
answer. 

Sir Harold Smith, k.B.E£., D.L., Chair- 
man of the Gas Council, in proposing 
the toast ‘The President,’ said that he 
was delighted to have the opportunity 
of doing so, for two reasons. One was 
because it gave him an opportunity 
once again to say how very much the 
Gas Council appreciated the work that 
the Institution of Gas Engineers did and 
how necessary it was for the good of the 
industry that they should have the closest 
co-operation between the Gas Council 
and the Institution. 

The Gas Council had a fair sprinkling 
of Past Presidents of the Institution. 
They might be getting a little near the 
end of that run. Obviously it would not 
be a good thing if too many members 
of the Gas Council were also Past Presi- 
dents of the Institution, but he was quite 
sure that it helped both the Gas Council 
and the Institution to have a fair sprink- 
ling of them. 


S.B.G.I. Spring 
Meeting 


T the S.B.G.I. Spring Meeting, held 

at Roehampton Golf Club on May 
13, F. White won the Coronation Plate, 
with H. C. Dunbar runner-up. 

Other results were: 

Hidden Prize: Dr. F. J. Eaton. 

Thornton Bowl: (1) W. Foster; (2) 
F. D. Drake; (3) J. A. Franklin. 

Davis Cup: L. Wild. 

Foursomes Competition: (1) M. H. 
Thornton and L. Wild; (2) J. P. Smith 
and O. Cronshaw. (3) F. D. Drake and 
H. C. Dunbar. 

Visitors’ Prize: R. J. Withers. 

Booby Prize: C. R. Averill. 
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in an Integrated System 


By L. P. INGRAM, M.B.E., M.Sc., M.Inst.GasE., A.R.L.C., 
CHIEF ENGINEER, SOUTH WESTERN GAS BOARD. 


Tue South Western area, generally, is remote from the 
mining areas producing good quality carbonisation coals that 
yield a coke suitable for domestic use. The high ash and flying 
shale of much of the Somerset and Forest of Dean coals 
render them unsuitable for economic carbonisation, and the 
anticipated increased demands for good quality coke, arising 
from the operation of the Clean Air Act, dictate the withdrawal 
of any allocation of such coals to the gas industry, except in 
so far as sub-quality coke produced can be used economically 
for internal processes. 


The area, however, is well situated geographically for the 
reception of seaborne oil and oil products. There are deep- 
water ports at Avonmouth and Plymouth suitable for ocean 
tankers and a number of smaller ports available for coastal 
tankers operating from refineries or storage depdéts in, or 
closely adjacent to, the area and, in the case of Gloucester, 
excellent canal facilities adjoin the works. 


The plant taken over by the Board at vesting date, at the 
Gloucester and Cheltenham works consisted of a very old hori- 
zontal retort installation at each works, 1921 continuous vertical 
retorts at Cheltenham, and 1943 and 1950 continuous vertical 
retorts (1.3 and 1.8 mill. cu.ft. per day capacity) at Gloucester. 
There were Jones plants (0.8 mill. cu.ft. per day capacity) 
and carburetted water gas plants at each works. The Jones 
plant at Cheltenham was the original one installed in 1941, and 
modified at various times, and now nearing the end of an 
economic life. Over the next five years, it is estimated that 
£300,000 would be required at Cheltenham for the reconstruc- 
tion or resetting of carbonising plant and replacement of the 
Jones plant, with little improvement of efficiency. 


The Jones plants produce gas of about 360 B.Th.U. per 
cu.ft. and specific gravity 0.38; consequently, it is necessary to 
have available an enriching gas, preferably of high specific 
gravity, to produce a suitable town gas. This requirement has 
been met, in the past, by the manufacture of the highest 
possible calorific value coal gas in horizontal retorts, and 
high-calorific value carburetted water gas. 


The attractive economics of the Jones plants, due to the 
demand for carbon black by the rubber industry at home and 
abroad, dictated an extension of this process at Gloucester. 
Following negotiations with the Jones Gas Process Company 
and with the Board’s carbon black selling agents, an order 
was placed for a third Jones plant to meet the demand for 
additional carbon black and to produce 1 mill. cu.ft. per day 
of Jones gas. 


Study of Hall Process 


This accentuated the need for a high-calorific value gas for 
enrichment, and, therefore, a study was made of the Hall pro- 
cess for the manufacture of gas from heavy fuel oil. It was 
decided to install a completely new Hall plant of 1 mill. cu.ft. 
per day capacity, at approximately 1,000 B.Th.U. per cu.ft., 
rather than the conversion contemplated, in order to prove 
the process in this country under the best possible conditions. 


At about the same time, following investigations in France, 
it ‘was decided to install a Gaz Intégrale plant of about 
2.8 mill. cu.ft. per day capacity, to yield a gas of calorific value 
ranging from 330 to 500 B.Th.U. per cu.ft. It was considered 
that this plant was capable of using a number of coals from 
the Forest of Dean, for which the Gloucester works was well 
situated. Accordingly, a contract for a complete installation 
of W-D/LF.E. complete gasification plant was placed with 
Woodall-Duckham Construction Co., Ltd. This plant may be 





operated as a peak-load or base-load unit, with a range that 
permits of the use of high-calorific value gas for enrichment, 
as available, or of distillate oils for carburetting. 


The production pattern envisaged at Gloucester was: 


Base load: Continuous vertical retort gas and Jones gas 
with oil gas enrichment. 


Additional seasonal load: Gaz Intégrale with oil gas 
enrichment. 


Provision for peak load: Gaz Intégrale carburetting and 
reformed oil gas with enrichment. 


At this stage, the investigations indicated that the further 
extension of the Gloucester works, with the closing of the 
Cheltenham works and also the small works at Evesham, was 
a logical and economic development, and plans were, therefore, 
prepared for an ultimate works of 20 mill. cu.ft. per day 
capacity. 

Higher Capital Cost 

The Hall plant is designed to use any feedstock, but, for the 

exclusive use of light fractions, it was felt that this plant was 


higher in capital cost and lower in efficiency than simpler 
reforming plants in use in the United States. 


The Koppers-Hasche reformer, operating successfully in 
America on propane, butane, and natural gasoline, offered great 
possibilities and, in conjunction with the Woodall-Duckham 
Construction Company a small but operational-size reformer 
of 120,000 to 250,000 cu.ft. per day capacity has been installed 
at Gloucester. These reformers are mainly used in the U.S. 
for the autothermic production of high-calorific value high- 
specific gravity gas interchangeable with natural gas; there is 
little practical knowledge of their cyclic operation to produce 
other types of gases for town use, or for autothermic opera- 
tion on primary flash distillates. The above capacity range 
covers cyclic and autothermic operation, on each of which it 
is proposed to carry out detailed investigations. 


The extension of the use of Koppers-Hasche—or similar— 
reforming plant for light feedstocks, for future gas produc- 
tion, has yet to be determined in the light of experience. Each 
of the various plants installed has been equipped with the 
fullest instrumentation, and, in conjunction with a detailed and 
accurate costing system for each process, it is hoped to obtain 
reliable information on which the Board’s future policy for 
gas production may be based. 


The first stage in the plan for the Gloucester Works provides 
for the following gas making plant. 

















Approximate | 
Capacity | Calorific Value Specific 
Plant (mill. cu. ft. (B. Th. U. per Gravity 
| per day) cu. ft.) 
1 2 3 4 
Continuous Vertical 
Retorts ee 31 | 470 | 0-49 
Jones .. i 1:8 | 360 0-38 
~~ ot 1-0 1,000 0-82 
Gaz Integrale 28 330 0-51 
Koppers-Hasche _ _— — 





Coal for carbonisation or for complete gasification is received 
via private rail sidings and the usual mechanical-handling plant. 
Oil feedstocks are delivered by canal barges of 450 tons capa- 
city from the Llandarcy refinery (mear Swansea) in South 
Wales, or from bulk storage at Avonmouth. Separate storage 
of 3,000 tons total capacity is provided for fuel oils, gas oil, 
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and light feedstocks, such oil products being pumped by the 
barge pumps direct to storage by appropriate pipelines, steam- 
traced as required. 

Ancillary plant, generally, is of orthodox types, but three 
systems for removal of hydrogen sulphide are in use—oxide 
boxes, liquid-purification plant, and Gastechnik purifiers. 

Three Jones plants were built in this country during the 
early years of the second world war, mainly to provide capa- 
city for peak-load or emergency requirements. These were 
designed by the late Mr. Leon B. Jones, based on his Improved 
Oil Gas Process, which had been in wide use on the Pacific 
Coast of the United States of America. 


The gas-making process is one of thermal cracking, produc- 
ing a residual carbon by-product equivalent to about 40% of 
the total oil input, dependent on the fuel used. The American 
plants recovered this carbon as a paste which was briquetted 
and sold mainly for boiler firing. In this country, such an 
outlet was not available at economic prices, and, after pro- 
longed research, a process has been developed to recover over 
80% of the carbon made as a dry product of the high standard 
of quality demanded by the rubber industry. 


This development has resulted in the emphasis being placed 
on carbon black production, with gas as a valuable by-product, 
instead of the original gas production with carbon as a dis- 
agreeable and troublesome by-product. A consistent carbon 
product is essential, and this necessitates continuous produc- 
tion to maintain constant conditions of plant operation. The 
resultant gas must, therefore, be considered as _ base-load 
production. 


Cyclic Process 


The operation of the original plants has been described, but, 
briefly, the process is cyclic, consisting of heat and make runs, 
and reversible with alternate halves of the complete cycle 
proceeding in opposite directions through the two generator and 
regenerator chambers. 

The make gas leaving the generator unit carries carbon black 
of an average particle size of about 300 millimicrons, and the 
bulk of this is recovered by means of cyclones. It is essential 
that this product is free from extraneous matter and completely 
dry. 

Although no tar, in the true sense, is produced by the 
process, the small amount of oily matter and some undecom- 
posed steam in the gas make it necessary to recover the carbon 
directly from the hot gas. The carbon, even when hot and 
dry, has an inherently sticky nature, and it is necessary to use 
vibrators to ensure the discharge of the recovered material. 
During the make portion of the cycle, the bases of the four 
carbon-recovery vessels are sealed with specially developed 
slide valves, these valves being opened during the ‘heat’ 
portion of the cycle to deliver the recovered carbon into sub- 
sidiary hoppers. From these hoppers, the hot carbon is fed, 
by means of rotary extractors and a system of air-tight water- 
jacketted spiral-screw conveyors, to an elevating unit that 
delivers to hoppers feeding a gyratory sieving machine and 
bag-filling and weighing machine. 

The hot gas leaving the last cyclone still contains 15% to 
20% of the original carbon black, and substantially all of this 
is removed in the washbox as a water slurry with condensed 
oily matter. The washbox also serves as the water seal on the 
outlet of the plant. After leaving the washbox, the gas passes 
through a spray cooler, a coke filter, and a packed scrubber- 
condenser to the relief holder. A pilot plant has recently been 
developed for the recovery of the ‘carbon paste” from the 
washbox as dry carbon black. 

The American gas industry has long taken a keen interest 
in oil prcducts as primary raw materials for gas making. At 
the end of the second world war, when the use of natural 
gas was developing very rapidly, the use of thermal cracking 
plants of various designs to make gas, with a calorific value of 
about 1,000 B.Th.U. per cu.ft., became common, mostly for 
stand-by and peak-load purposes on natural-gas networks. 
These processes, however, could only use distillate oils, because 
they were not equipped to handle the large amounts of carbon 
produced when using residual oils. 

The first attack on this problem was by means of so-called 
* back-blast’ processes, in which carbon produced during the 
gas-making period was burnt off during a separate portion of 
the cycle by means of air entering the set at the superheater 
outlet. This air became hot enough, by the time it reached 
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the gencrator, to burn the carbon, but the waste gases so 
formed left the set at a high temperature, and the heat con- 
tained in them could only be recovered as waste-heat steam. 
* Back-blast’ sets, therefore, had a limited gas yield and were, 
in any case, unsuitable for oils containing more than about 
6% of Conradson carbon. 

The logical development from this position was the fully 
regenerative set devised by Edwin L. Hall and sponsored by 
the American Gas Association. The first trials, at Baltimore 
in 1949, which were wholly successful, employed the car- 
buretters and superheaters of two water gas sets with the 
carburetters linked at their tops; this so-called ‘ four-shell’ 
construction has, however, been largely superseded by a ‘ two- 
shell’ design in which only two banks of chequers are 
employed, and which is somewhat cheaper to build. These 
Hall sets have proved themselves able to gasify some of the 
heaviest residual oils containing up to 15% of Conradson 
carbon. 

The operation of the Hall process is based on a four-part 
cycle in which a heat and a make period in one direction are 
followed by a heat and a make period in the opposite direction. 
By this means, sensible heat losses in both make and heat 
gases are reduced to a minimum, and waste heat from the 
latter is only about sufficient for steam requirements. A make 
period begins with admission of steam to the left-hand vessel 
at the base; make oil is then sprayed simultaneously into both 
vessels from the top and is vaporised, partly by the sensible 
heat in the superheated process steam and partly by heat from 
the brickwork. During this phase, a quantity of carbon, 
roughly equivalent to the Conradson value of the oil, is 
deposited on the uppermost chequers; further down the right- 
hand vessel, the oil vapours are fixed and a further, smaller, 
amount of carbon is formed. The product gases leave the 
set via a three-way valve, refractory lined main, and washbox. 

During the following heat period, air is admitted at the 
base of the right-hand vessel and is heated in the lower 
chequers so that it is capable of burning off the carbon 
deposited during the previous make phase. By burning the 
carbon off every cycle in this way before it has had time to 
graphitise, manual removal of carbon and special scurfing 
periods are entirely eliminated. With the heaviest oils, the 
heat released by this combustion may be sufficient to maintain 
the process, but with other feedstocks some heat oil is sprayed 
into the top of the left-hand vessel and an appropriate quan- 
tity of secondary air is admitted to the cross-over connection 
between the tops of the twin generators. 

Experience over several years has shown that, with proper 
attention to chequer temperatures, the calorific value of the 
finished gas may be varied in the range 950 to 1,300 B.Th.U. 
per cu.ft. Below this range, overcracking results in a tar that 
is difficult to handle because of the high free-carbon content, 
while above it undercracked oil appears in the tar and gives 
rise to stable tar emulsions. 


Two-shell Design 


The plant erected at Gloucester is of the two-shell design, 
having a nominal capacity, when gasifying heavy oil, of 1 mill. 
cu.ft. per day, this figure being increased by about 50% when 
using gas oil or other distillate. 

The set is entirely automatic in operation, and a system of 
secondary interlocks has been incorporated on the hydraulically 
operated valves. This secondary interlocking gear is electrical, 
and is designed to ensure that the set is shut down if any of 
the valves fails to respond within a preset time to the com- 
mand of the corresponding lever in the automatic operator. 
Another device incorporated in the mechanical operator ensures 
the maintenance of proper temperatures in the set by prolong- 
ing the heat period slightly if the required temperature has 
not been reached when the make period is due to begin. 

The Gaz Intégrale plant at Gloucester will be worked on a 
back-run cycle, and will normally gasify weakly swelling high- 
volatile coals to make a gas of about 330 B.Th.U. per cu.ft. 
For peak-load purposes, however, the calorific value may be 
raised to 500 B.Th.U. per cu.ft. by carburetting. 

The Gaz Intégrale system of complete gasification is now 
well known. Briefly, the generator has a lower portion sub- 
stantially similar to a modern water gas generator with a 
rotating grate of the dry-sealed type, allowing high blast pres- 
sures to be used. Above the generator is the refractory lined 
distillation zone in which the coal is carbonised by rising hot 








440 


water-gas; this is divided into sections by hollow radial walls 
through which blow gases pass, providing a further supply of 
heat for carbonising. The ancillary chambers are refractory 
lined and filled with chequerwork of a special design, except 
the carburettor, which is chequerless. The plant is completely 
automatic in operation. An interesting mechanical feature is 
the coal-feeding device, comprising a pair of rotating drum 
valves, which automatically maintain the coal level inside the 
generator. 

The Koppers-Hasche plant, which was developed in the first 
instance by Dr. R. L. Hasche, of the Hasche Engineering 
Corporation, and later sponsored by the Koppers Company of 
Pittsburgh, is new in this country. In the United States, how- 
ever, an autothermic version of the process has become estab- 
lished, since the second world war, for the reforming of 
propane, butane, and low-boiling petroleum fractions to give 
fuel gases with a calorific value between 600 and 1,200 B.Th.U. 
per cu.ft. The units are compact and cheap in comparison 
with other types of gas making equipment, and high efficiencies 
of the order of 95% are reached. The product gas contains up 
to 50% of inerts, with a correspondingly high specific gravity. 
This generally would limit the proportion that could be 
tolerated in town gas in this country. 


Advantages Over L.P.G. 


Consideration is being given to the conversion of the isolated 
North Devon group to distribute only autothermically reformed 
light distillates, with appropriate adjustment of all consumers’ 
appliances. Such reformed gas has advantages over a liquefied 
petroleum gas—air mixture as it contains substantially no free 
oxygen, and has a rather lower specific gravity. 

A considerable amount of experimental work has been done 
in the United States on the cyclic operation of the reformer 
for the production of gases rich in ethylene and acetylene, 
which are extracted for use by the chemical manufacturing 
industry. The ability of this unit to make gases of widely 
varying compositions led to the suggestion that a gas approxi- 
mating to town gas could be produced. An experimental unit 
has, therefore, been erected at the Gloucester works, in 
collaboration with Woodall-Duckham Construction. Co., Ltd., 
the sole licencees in this country, to investigate the use of 
various feedstocks and the production of a range of reformed 
gases. This unit is now at work and preliminary operation 
with propane has enabled experience to be gained of the 
mechanics of the plant. 

The next stage in the investigation will be concerned with 
the use of primary flash distillates as feedstock. This material 
is freely available at a price that makes direct production of 
town gas from it, in a unit of relatively low capital cost, a 
very attractive possibility. It is hoped later to study the 
reforming of Hall gas to a lower calorific value gas. This 
plant can be used in two ways: 

In the autothermic version of the plant the heart of the 
reformer consists of a pair of equal regenerative masses 
formed of high-purity (99%) alumina tiles. The tile mass is 
encased in high-alumina and insulating brickwork inside a steel 
shell. The hydrocarbon to be reformed is usually propane 
or butane, and in operation use is made of the vapour pressure 
of the liquid to inspire the necessary air. The liquid hydro- 
carbon is pumped through an externally-heated vaporiser to 
the injector where a controlled quantity of air is entrained. 
This mixture passes through a reversing valve, enters the 
upstream regenerator and is rapidly heated to the oxidation 
temperature. The reformed gases return through the down- 
stream regenerator to the reversing valve and are cooled in a 
direct-type gas cooler. 

This operation transfers heat from the upstream to the 
downstream regenerator, and the flow of reactants is, there- 
fore, reversed at intervals of approximately 1 min. 

Little mechanical equipment and instrumentation are needed 
for such an installation. The reversing valve is air-operated 
and is controlled by a small electric timer and controls are 
simple. The calorific value of the make gas is controlled 
almost instantaneously merely by throttling the air supply to 
the injector. Such indeed is the simplicity of the plant that 


at least one installation in the United States has been adapted 
for entirely automatic operation, being started and stopped by 
the varying height of the small relief holder. 

In the second version of the plant, comprising cyclic opera- 
tion, the heart of the unit, as in the case of the autothermic 
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reformer, is a pair or regenerative tile masses composed of 
the grooved-alumina Hasche tile. The operating cycle consists 
of four phases with each phase lasting approximately 1 min. 
During a heat phase air from the blower enters one end of the 
reformer and burns with town gas admitted to the centre com- 
bustion chamber, the products of combustion leaving the far 
end of the tile mass at a low temperature. After a short purge, 
the main three-way and four-way valves change over and the 
make period commences with the admission of vaporised feed 
and steam at the opposite end, the gas made passing away 
to the gas-cleaning train. These two phases are then repeated 
in the reverse sense, thus completing the four-part cycle. 

The Jones plants normally operate with a medium fuel oil 
of 950 sec. viscosity. The plants have been run on gas oil for 
trial periods, giving a higher gas production, but lower carbon 
black yield, per gallon of oil. It is proposed to run tests on 
primary flash distillates, which will result in even lower 
carbon black production, but the increased throughput thought 
possibie, and the higher value of the resultant sulphur-free 
black may compensate for the lower unit yield and provide 
additional gas output. Tests on the use of Hall tar are also 
envisaged. 

The Hall plant is designed to utilise any grade of feedstock, 
from 3,000 sec. heavy fuel oil down to primary flash distillates, 
and only with experience of their use and an appreciation of 
current market values of the various fractions can the most 
economic operation be assessed. The higher tar production 
from the heavier fractions has little economic effect under 
present conditions, with very small difference between tar and 
fuel oil prices. The Gaz Intégrale plant is equipped for the 
use of gas oil or light fractions for carburetting. Normally, 
carburetting will not be employed, but it is intended that light 
fractions will be used for this purpose for meeting peak out- 
puts. It is estimated that up to 300,000 cu.ft. per day of Hall 
gas can be reformed through the Gaz Intégrale generator, 
which, with the necessary cold enrichment by other Hall 
gas, will absorb any surplus production of this gas. The 
Koppers-Hasche plant generally operates on feedstocks that 
are either vapours at normal temperatures or are easily 
vaporised. 

Light feedstocks are practically sulphur-free, and a substan- 
tial proportion of gas made therefrom in relation to total works 
output would make a valuable contribution to the reduction 
of the organic sulphur content of gas distributed. 


Steady Rate of Extraction 


The system of gas mixing and automatic calorific value 
control for the gases from these plants is necessary. The 
Jones, Hall, and Gaz Intégrale plants are cyclic in their opera- 
tion, and each gas is made into a separate relief holder. A 
common exhauster extracts the gases from the three relief 
holders though independent mains and meters, mixing taking 
place at the inlet of the exhauster. The calorific values of 
the individual gases are continuously recorded by ‘Sigma’ 
calorimeters, with provision for regular checking by Boys 
calorimeters. Controllers maintain the Jones and Gaz Intégrale 
relief holders about their mid-height, or in any other desired 
position, but are so adjusted that the normal cyclic movement 
of the relief holders can take place while the rate of extraction 
remains reasonably steady. 

Gas mixing with automatic control is now well established, 
and an essential feature of suitable equipment is the shortness 
of the time lag that occurs between a change in the calorific 
value of the mixed gas and the corresponding corrective action 
of the control instruments. 

The ‘ Sigma’ calorimeter, with metallic expansion-measuring 
element, and inherently low time lag, has been selected to 
operate in conjunction with a George Kent ‘ Mark 20” air- 
operated controller. Great care has been taken to keep the 
length and volume of the gas sampling pipes to a minimum. 
As the mixed gas leaving the exhauster is crude ‘Sigma,’ model 
purifiers are installed in the sampling lines and the time lag 
introduced by the purifiers has been reduced to about 5 sec. 
The total sampling and measuring lag is not more than 1 min. 
Straight-line control is virtually impossible owing to an un- 
avoidable lag in any system, but by the use of a three-term 
controller, giving proportional, integral and derivative action, 
variations in calorific value are practically eliminated in the 
mixed gas, after passing through the normal ancillary plant 
and a mixing holder. 
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The two low-calorific value gases, Jones gas of 360 B.Th.U. 
per cu.ft. and Gaz Intégrale gas of 330 B.Th.U. per cu.ft. are 
enriched by the controlled admixture of Hall gas of 1,000 
B.Th.U. per cu.ft. into each stream at the inlet of the exhauster. 
Extraction of gas from the Jones and Gaz Intégrale relief 
holders is controlled, according to the holder levels, by means 
of butterfly valves in the Jones and Gaz Intégrale/Hall lines 
to the inlet of the exhauster. The butterfly valves are operated 
by compressed air power cylinders from Kent ‘Mark 20’ 
controllers linked to the holder height indicators. 


The rate of Gaz Intégrale gas flow is measured by means 
of a ring balance-type indicator, and a pneumatic pressure 
proportional to this rate is transmitted to a similar instrument 
operated by the Hall gas flow. The resultant differential 
pressure, by means of a ratio controller, operates a power 
cylinder coupled to a butterfly valve in the Hall gas main to 
maintain constant volumetric proportioning of these two gases, 
resulting in a mixed gas of approximately the desired calorific 
value. The admixture of Hall gas with Jones gas is controlled 
by means of a butterfly valve in the Hall gas main, operated 
by the Sigma-Kent calorimeter in accordance with the calori- 
fic value of the mixture of the three gases at the outlet of the 
exhauster. 


The coal gas, as a separate stream maintained by normal 
control at the declared calorific value, will join the Jones /Hall/ 
Gaz Intégrale mixed gas stream at the inlet of the mixing 
holder. As the characteristics of the two gas streams are shown 
later to be very similar, no special precautions are being taken 
to ensure their homogeneous mixture. 
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Information is freely available on the capital costs of tradi- 
tional gas-making plant. Comparable figures for Jones, Hall 
and Gaz Intégrale plants are £174,000, £100,000 and £136,000 
respectively, per mill. cu.ft. per day capacity. These figures 
relate to the capacities at the normal calorific value of the gas 
made, and for strict comparison, on the basis of an equivalent 
of 1 mill. cu.ft. per day at 500 B.Th.U. per cu.ft., they should 
be amended to £242,000 for Jones plant, and £50,000 for Hall 
plant. These capital costs, however, have little meaning unless 
they are related to the load factors realisable in practice for 
the duties the plants are to perform. The only true basis 
of comparison is that in which the total annual charges are 
spread over the actual total annual load that can be achieved 
under normal operating conditions. 


Costs for Comparison 


If carburetted water gas costs are given for comparison, based 
on 12 mill. cu.ft. per day, continuous vertical retort plant on 
base load with a normal repair cycle, and 8 mill. cu.ft. per day 
carburetted water gas plant meeting all additional demands, 
the weighted average cost for the proposed Gloucester output 
would be of the order of 11d. per therm. The combination 
of Jones, Hall and Gaz Intégrale gases envisaged would result 
in a mixed gas at about 9.1d. per therm. 


It is appreciated that, with the limited market for carbon 
black, this combination is not of general interest, but it does 
give an opportunity for the investigation of oil gas processes 
to meet these special needs, which may, perhaps, result in 
developments that would be of value in more general conditions. 


DISCUSSION 


Mr. C. H. Chester, c.B.£. (Chairman, 
South Western Gas Board): ‘ When the 
President very kindly asked me if I 
would have a paper prepared by our 
Chief Engineer, having special reference 
to the design and use of special base- 
load and seasonal-load plants, it had 
been hoped that we should have pro- 
gressed much further with full-scale 
investigations on work at Gloucester, but 
due to the incidence of the Suez crisis 
and other unforeseen difficulties, un- 
fortunate delays have occurred. But we 
will promise our President the correct 
information, good, bad or indifferent, as 
soon as it is complete. 


Need to Extend Study 


‘In 1954, my Deputy Chairman, Mr. 
Carr, and I visited the United States 
of America and France with the Chief 
Engineer, following our study over a 
period of years of the real savings which 
can be achieved by firm centralised con- 
trol of production and major distribution 
over a wide area. We soon found it 
very necessary to extend the study 
beyond base-load working and peak-load 
working to seasonal variations in 
demand involving a co-ordinated major 
repair programme. The paper, I suggest, 


gives the reasoned approach to this 
important problem without, unfortu- 
nately, indicating conclusions which 


depend on final figures which are not 
yet available. The paper, therefore, 
must be considered in this light as an 
interim report on thinking which has 
been going on for several years in order 
to achieve lower costs of production and 
distribution and minimum capital 
expenditure. 


*The effect of transport charges on 
coal in an area which is_ the furthest 


remote of all area boards in this country 
from the coal supplies, and the necessity 
to take from the coke market sub- 
standard coke made from poor quality 
coals in the Forest of Dean and 
Somerset fields has also had to be con- 
sidered. Inferior coals, still necessarily 
taken in the present shortage position, 
can now be concentrated in suitable 
works where provisions for the total 
destruction of the coke will be most 
economical, although unfortunately still 
a charge by the transfer of surplus above 
that used locally in producers and in 
water gas manufacture, to other works 
reasonably adjacent. 


Serious Proposition 

‘With the coal position in the South 
Western area as it is, the use of the 
various products from oil refineries must 
be considered a serious proposition for 
seasonal and peak loads. It is antici- 
pated, also, that the lighter distillates 
from the refineries may be used as base- 
load gas-making materials in lieu of 
inferior coal at suitably selected points 
on the integrated system of supply, with 
the possibility of increased coke produc- 
tion by steady coal throughput at other 
stations, and that is a practice which is 
now in use in two or three of our larger 
undertakings. The latter stations have 
been proved to work more economically 
in meeting local variations in gas 
demands with a more orderly coke pro- 
duction, particularly where requirements 
for coke have previously exceeded local 
supplies, with the internal use in the 
producers of coal gas surplus at certain 
times of the year, enabling the stocking 
of coke to meet excess demands at other 
periods of the year. An extension of 
this procedure is planned in order to 
make better use of expensive capital 
invested in carbonising plant of modern 
design. The acceptance of such a thesis 





results in the provision of less seasonal 
and peak-load plants for a true economic 
balance. 

‘Gloucester, which is suitably placed 
to receive a variety. of fuels and also 
suitably positioned in relation to the 
seasonal and peak-load demand on the 
integrated distribution system, has been 
selected by the Board for an extensive 
development. Complete gasification of 
coal in the Gaz Intégrale plant, with pro- 
vision for carburetting by either tradi- 
tional gas oil methods or by light petro- 
leum fractions, or even the cracking of 
Hall gas of approximately 1,000 B.Th.U. 
from any type of oil distillate, ranging 
from the lightest to the heaviest, and 
the pioneer Koppers-Hasche and 
specialist Jones plants are _ being 
investigated. 


‘The combustion characteristics of the 
gases produced from such a variety of 
plants have been calculated and well 
studied, and the Board consider that the 
essential interchangeability of these gases 
with normal base-load gas justifies plan- 
ning for three variable load works only 
in the Board’s area. 


National Policy 


“We considered that the use of com- 
plete gasification plants with coals other 
than those carbonised traditionally in the 
gas industry, coupled with suitable 
enrichment such as may be provided by 
Hall gas or Koppers-Hasche gas, and 
blending with Jones gas, would fit into 
the national policy on coal and the 
provision of gas at the most economical 
price. At the same time, this supports 
the Clean Air policy by an orderly coke 
production, and is preferable to the use 
of carburetted water gas plants which, 
though still very useful, might be con- 
sidered too easily ready for improvident 
use outside a designed fuel policy within 
the area Board. At the same time, with 
the port facilities at Avonmouth and 
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Plymouth, should natural gas be 
imported, the facilities and the experi- 
ence of various qualities and various 
quantities of gas will be available for the 
distribution of this gas in our completed 
grid. We have also considered it wise 
not to put all our eggs into one basket in 
the design of this seasonal and peak-load 
plant at Gloucester, since oil prices may 
not be fully economical at all times and 
supplies may even be interrupted, as we 
do well know recently. 

‘The effect on our long-term pro- 
gramme for complete sulphur removal 
will be studied at Gloucester, with par- 
ticular reference to the quantity of 
organic sulphur produced from various 
oil feed stocks. The cost of the pro- 
vision of expensive purification plant 
and sulphur removal plant will be 
affected materially if such plants of a 
limited number are required to deal with 
base-load coal gas only. 

‘ We have set up a special cost accoun- 
tancy section at Gloucester in addition 
to our top level technical and super- 
visory staff and on their joint investiga- 
tions the long-term policy of the Board 
will be formulated; it is regretted that 
in this respect the paper so far is there- 
fore not complete. However, the results 
to date on the Hall, Koppers-Hasche and 
Jones plants, and the information avail- 
able from other Boards on the Gaz Inté- 
grale plant, are sufficiently encouraging 
to give rise to the hope that within a 
year we shall have the knowledge on 
which to plan the centrally controlled 
production for the area, in conjunction 
with a_ distribution system already 
installed. 


A Lot of Work to Do 


‘The effects on compressing and dis- 
tribution costs and holder capacities and 
their position comes very much into the 
study of this problem, and while not 
fully covered in the paper, I know that 
these have not been overlooked.’ 


Mr. Chester concluded: ‘I am sure 
that Mr. Ingram would agree that he and 
his staff have still a lot of work to do 
before we are in this final position, but 
he is to be congratulated on the orderly 
approach indicated in the paper to the 
problem of gas manufacture and distri- 
bution over an area 260 miles long, with 
varying types of gas demand, and I 
personally am grateful for this record of 
the work done to date.’ 

Mr. H. S. Cheetham: ‘ Mr. Ingram has 
presented us with a most interesting and 
rather unusual paper. Most of the 
papers presented to this Institution 
relate experiences which have already 
been gained either on the works or in 
connection with distribution, whereas 
Mr. Ingram’s paper commences with an 
examination of a set of circumstances 
and a statement of conclusions leading 
to decisions to install certain types of 
plant, some of which are still in course 
of construction. Mr. Ingram has pro- 
mised us full information on these plants 
and their operating results in due course, 
and so he cannot be criticised on the 
grounds we sometimes hear that some 
of us report only when the plants of 
our choice have proved successful and 
do not give others the advantage of 
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hearing if they are not so successful. 
We look forward with very much interest 
to receiving Chapter 2 in due course, 
when we can learn the extent to which 
the Board’s expectations have been ful- 
filled. 

‘The Hall and Koppers-Hasche plants 
are the first to be installed in this coun- 
try, and the Hall plant is only the 
second of its type to be installed in 
Europe—the first, having a _ thermal 
capacity equal to 13 mill. cu.ft. of town 
gas daily, is now in operation at the 
Alfortville (Paris) works of Gaz de 
France. 

‘The Gaz Integrale plant is only the 
second to be installed in this country— 
the first is in routine operation at the 
Kensal Green works of the North 
Thames Gas Board—and I believe I am 
correct in stating that the Jones plants 
in Gloucester are the only ones of their 
type in this country and, indeed, in 
Europe. 

‘ All this pioneering on the part of the 
South Western Gas Board is of great 
value to the industry as a whole, and I 
suggest that we are much indebted to 
them. 

‘In this changing world of today, 
flexibility is essential and not the least 
requirement is the ability of our plants 
to utilise a variety of gas-making 
materials, either liquid or solid. The 
particular coal which we use today may 
not be available to us tomorrow, and 
many of us remember that heavy oil, 
which was a few years ago in abundant 
and cheap supply, is today by no means 
the most readily available liquid hydro- 
carbon. 

‘The Hall plant in Gloucester has 
been in operation for a relatively short 
period and it was, in fact, necessary for 
it to be started up in advance of pro- 
vision for proper measurement of the 
gas; it has demonstrated its ability to 
produce gas from high carbon oil at a 
rate considerably in excess of the origi- 
nal guarantee. It is the intention of 
the South Western Gas Board to try 
out a variety of feedstocks and, in this 
connection, it is important to note that 
sulphur in the feedstock does not pre- 
sent any problem. 

Disadvantage ? 

‘Tar production in a Hall plant using 
heavy oil is greater than in some other 
types of oil gas plant, and I have heard 
it suggested by engineers in this country 
that this is a disadvantage. This view 
is not shared by users of Hall plant in 
the U.S.A., who regard the tar as a 
better fuel, for a number of purposes, 
than the oil from which it was produced. 
I believe that this opinion holds also in 
France. 

‘The Koppers-Hasche plant in 
Gloucester is, as Mr. Ingram has stated, 
a small experimental installation and 
some may wonder why it should be 
necessary to experiment with a process 
and plant which is already well estab- 
lished abroad. It is the intention of 
Woodall-Duckham at all times to make 
available to the gas and other industries 
in this country processes and plants 
which have been tried and proved in 
their countries of origin, but it is, how- 
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ever, their experience that although 
such processes and plants may meet 
foreign requirements, considerable modi- 
fications to either, or both, are often 
needed to fit them for satisfactory ser- 
vice in this country. 


‘The reliance which is placed on 
Koppers-Hasche plant in the U.S.A. 
was demonstrated very clearly at Keene, 
New Hampshire, to which works I have 
the pleasure of accompanying a party of 
British engineers in 1955. The town is 
supplied entirely by the Koppers-Hasche 
plant using butane as a feedstock and 
the works personnel, few in number, are 
on the works only during the day shift; 
at night the local taxi service takes over! 
The plant is fitted with a number of 
alarms which come into operation in the 
event of abnormal conditions arising. 
At night these alarms sound in the office 
of the local taxi service, whereupon the 
taxi driver on duty duly collects the 
works foreman—an excellent example of 
automation! 


Useful Experience 


‘The Gaz Integrale plant now in 
course of erection in Gloucester is gener- 
ally similar to the many installations in 
routine operation on the Continent. 
Such installations comprise, in most 
instances, the whole of the gas-making 
plant on the works and they have 
demonstrated their ability to gasify a 
range of coal not normally used for 
gas-making. Most useful experience is 
now being gained with the first British 
plant built for the North Thames Gas 
Board and the further experience to 
be obtained in the south-west will be 
very valuable. 


‘As already mentioned, we all look 
forward to hearing further from Mr. 
Ingram when, in due course, his several 
plants are in operation, and while the 
individual operating results will be 
highly interesting, we are equally 
anxious to hear the Board’s experience 
in what we might describe as the tactical 
combination of the processes and plants 
in town gas production.’ 


Mr, R. Prince (Chief Engineer, South 
Eastern Gas Board): The South Western 
Gas Board and the author are to be 
congratulated upon the phase of develop- 
ment described in the paper. Having 
completed the integration of the former 
undertakings, so far as is economically 
justified, a production plan has been 
devised which takes advantage of the 
greater use of oil gasification which not 
only gives some measure of indepen- 
dence from the continually increasing 
cost of coal, labour and capital charges, 
but which, at the same time, gives the 
maximum degree of elasticity in meeting 
the variation in gas demand and the 
most effective means of mutual support 
between neighbouring works. In an 
area most difficult to administer econo- 
mically, the maximum advantage has 
been taken by developing those works 
which are provided with natural facili- 
ties to receive their raw materials most 
cheaply. 

‘The variation between base, seasonal 
and peak loads accords generally with 
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the experience of the South Eastern Gas 
Board, which has taken similar measures 
in meeting this problem by extensive 
integration, by the introduction of oil 
gasification on a large scale and the 
extension of the use of other gasifica- 
tion plant. 

‘The author draws attention to the 
advantages of the partial firing of retort 
settings by town gas to absorb tem- 
porary surpluses of capacity, the release 
of additional coke for sale and the 
balancing of load factors of gas pro- 
duction plant. I suggest that closer 
study by engineers of this practice would 
pay dividends, for in many works it 
will be found that the cost of under- 
firing by coal gas is no more than by 
producer gas, with all the benefits 
enumerated. We have found this prac- 
tice of particular advantage at our East 
Grenwich works, where the coke ovens 
can be switched over to town gas firing 
most readily. 

‘The performance of the several 
gasification plants installed at Gloucester 
will be watched with interest when a 
sufficient time has elapsed to evaluate 
their results. 


Market for Carbon Black 


‘The author refers to the attractive 
economics of the Jones plants, but 
these, of course, depend entirely upon 
the market for carbon black, and if we 
all decide to install these plants the 
economics would soon become unattrac- 
tive. This remark is not intended as 
either an ultimatum or a threat! 

‘I found that Section 6 of the paper 
giving a description of gas mixing and 
control is of great interest, but I could 
not help but wonder if the mechanism 
involved was not over-complicated for 
works of the capacity of Gloucester, 
where I imagine technical control is 
limited. The author does not give par- 
ticulars of the technical staff employed, 
and I should be interested to know 
whether shift engineers are employed or, 
if not, who is responsible for the gas 
mixing controllers outside normal work- 
ing hours—perhaps they use the local 
taxi service, as suggested by Mr. 
Cheetham! ’ 

Mr. J. A. Prigg (Watson House: ‘ The 
performance of appliances on the district 
when supplied with unconventional 
gases is a subject to which we have 
given considerable attention at Watson 
House. Mr. Ingram has furnished us 
with data on the gases produced by the 
Jones, Hall and Gaz Integrale processes. 

‘It is clear from Table 5 of the Paper 
that little trouble is to be expected on 
the district from the mixtures of these 
gases proposed by Mr. Ingram. The 
Gaz Integrale-Hall mixture is somewhat 
low in Wobbe Number, but it is wisely 
proposed to limit the proportion of this 
gas in the mixtures to about 30% so 
that the Wobbe Number will not fall 
more than 5% below the average. 

‘In the case of the Koppers-Hasche 
plant, it is suggested that a combination 
of autothermic and cyclic operation may 
be used. The autothermic process is of 
high efficiency, but produces gas with a 
tendency to lift. By judicious mixing, 
however, say with gas from the cyclic 
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operation, it is possible, as Mr. Ingram 
points out, to avoid this difficulty. 

‘For two reasons it will be of very 
great interest to have further details of 
the combustion characteristics of these 
gases when they are available. In the 
first place, it would be interesting to 
know how the characteristics of the gas 
will vary with the normal running of the 
plant. Just as at present in conven- 
tional plants the variations of materials 
and operation can lead to variations in 
gas characteristics, so we must presume 
that these plants will give their varia- 
tions. 


“Secondly, we would like further 
details for a rather more academic 
reason; last November, Mr. Gilbert and 
I had the privilege of presenting to the 
Institution a report on our work 
entitled “The Prediction of the Com- 
bustion Characteristics of Town Gas.” 
From the method set out in that Paper 
we have deduced that the Jones-Hall 
mixture described by Mr. Ingram, will 
have an Aeration Number of about 60, 
that is, very similar to that of the present 
gas. The Gaz Integrale-Hall mixture, 
however, will be somewhat harder with 
an Aeration Number of 50-55. This 
latter gas, nevertheless, should give 
reasonably stable flames with regard to 
light back on appliances adjusted for 
the present gas. Weaver's method of 
predicting interchangeability suggests, 
however, that this gas will light back. 
Perhaps Mr. Ingram will be able to tell 
us which of us is right. 


‘Finally, I wonder what these gases 
will smell like. The Hall gas with its 
high unsaturated hydrocarbon content 
will probably have a strong smell, while 
the low calorific value gases will pro- 
bably have little smell. Have the resul- 
tant mixtures sufficient distinctive odour, 
and does it resemble the smell of the 
present gas?’ 


Dr. A. E. Haffmer: ‘ Although the 
Koppers-Hasche plant has been deve- 
loped on a two-way basis with such a 
smooth change-over of valves that it is not 
regarded as cyclic, it is not normally 
divided into a heating phase and a make 
phase, and consequently the nitrogen 
associated with the air contaminates the 
gas produced. The air admitted, how- 
ever, has the great benefit of supplying 
heat autothermically at the time and 
place of the gas-making reactions. 


Two Difficulties 


‘To split the process into a heat phase 
and a blow phase and still produce a 
gas at 500 B.Th.U. there are two diffi- 
culties. The temperatures must be 
raised much higher, firstly to allow for 
heat generated in the blow to be avail- 
able for the endothermic reaction of the 
make period, and secondly to carry the 
reforming to simpler molecules of suffi- 
ciently low calorific value because 
diluent nitrogen is no longer available. 
For this necessary raising of tempera- 
tures does any carbon blockage occur 
in the small free space in the Hasche 
tiles? It is in these directions that the 
British gas industry is interested in the 
adaptation of this elegant process, and 
we hope that there will be a more 
detailed account of Gloucester ex- 
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perience than has been covered in four 
lines on page 32 of the paper. 


“These results have been promised, 
but they are of such pressing interest to 
other engineers in the gas industry that 
we are asking for answers even while 
the data on which the answers will be 
based is being produced! 


“I was in the party which saw the 
automatic operation of one of the 
American Koppers-Hasche plants, and 
I was very much impressed by it. As 
Mr. Cheetham has said, it did start and 
stop during the night without any 
attendance at all. If the holder became 
full (and there was only one district 
holder, not a relief holder) through the 
make exceeding the demand, the plant 
shut down, the steam boilers shut down, 
and the plant waited until consumption 
reduced the stocks. When the holder 
reached a low level, up started the 
butane-fired boiler, up started the plant, 
and the gas began to trickle into the 
holder again. If for any of several 
reasons the plant failed, not only did it 
ring up the local taxi service, but sent a 
message to the foreman as well—it did 
everything but leave a note for the fore- 
man’s wife that he would be back in five 
minutes! 


Valuable By-product 


“Many years ago I was involved in 
carrying out observations while the 
Jones plant at Newport was started and 
operated by Mr. Leon B. Jones him- 
self—a man of incredible vitality. In 
those days the carbon was a troublesome 
by-product filtered off as a scum from 
the wash box and the paste burnt with 
some difficulty in Lancashire boilers. 
Now the carbon is a valuable by-product 
which has a dominant effect on the 
economics by its ready sale to the 
rubber industry. Carbon deposition 
which is feared and avoided in most oil 
cracking processes is thus economically 
exploited. This has implemented the 
advice from two separate wayside pulpit 
notices: “Alcohol is your worst enemy! ” 
and “ Treat your enemy as your friend.” 


“Mr. Ingram is to be congratulated 
on his selection of plant which offers 
new possibilities in the flexibility of gas 
production from a diverse series of feed- 
stocks. He could have selected con- 
ventional plant of proved performance, 
but thank goodness the South Western 
Gas Board has the enterprise to try 
something different—a combination of 
processes which very much needs to be 
explored not only for themselves but 
for the gas industry.’ 


Mr, H. F. Buxton (South Eastern Gas 
Board): I was particularly interested in 
the diagram showing the steam balance 
given in Fig. 10 of the paper and its rela- 
tionship to the electrical system at the 
Gloucester gasworks. I was most 
interested to see a reference made to the 
use of induction alternators as parallel 
drives for the air blowers on the Hall 
and Gaz Intégrale plants. The uses, 
merits and disadvantages of induction 
generators have long been debated and 
will continue to be debated, particularly 
where they are built of large sizes and 
where it is sometimes considered that 
























































































































































































































































































































































































































































































































































their limitations are such as to make 
synchronous machinery more desirable; 
but it does seem to me that in this case 
an almost ideal use has been found for 
induction generators, and I would wel- 
come more information at a later stage 
on their operation and performance. 

‘There is one question I should like 
to ask with regard to control of these 
machines. Are they started from the 
steam end—that is to say, do the tur- 
bines start first and are the induction 
generators switched when they are up to 
speed—or are they started as induction 
motors in the normal way? If the first 
is the case, I should like to know 
whether there are any special steps taken 
to avoid those very violent transient 
surges which can be damaging to the 
supply system should switching inadver- 
tently take place at or very near the 
synchronous speed of the machines. 

‘I realise that this is probably a little 
departure from the main object of the 
paper, but these are things which are 
likely to be with us in the future, and a 
little information of that sort would, I 
think, be most helpful to many of us 
who are concerned with the subject.’ 

Mr. L. J. Clark (North Thames Gas 
Board): ‘Many speakers on previous 
occasions have emphasised that the 
industry must extend its flexibility both 
in its types of processes and in its raw 
materials. Here we have a number of 
development projects all going along 
with variable feedstocks and variable 
processes themselves, and we look for- 
ward very much to further results from 
them. 

‘I noted that there was a suggestion 
that in these various combinations of 
plants it might be a good thing some- 
times to operate them in series. It was 
suggested that high B.Th.U. in the gas 
made in the Hall process could be 
passed on perhaps for further cracking 
in the Gaz Intégrale plant or maybe in 
the Koppers-Hasche. Here there is just 
one very elementary point that I should 
like to stress, because it comes into a 
number of these processes. We all 
know the elementary fact that a process 
at 80% efficiency operating in series 
results in 64%. That also applies to 
some other processes which have been 
put forward and are being tried out 
where there are series operations. Several 
other developments work on the prin- 
ciple of trying to operate the process 
in parallel, that is, if you have one which 
produces gas at a high B.Th.U., say, like 
the Hall gas at 1,000, then you try to 
find another one which will produce a 
high hydrogen content gas, down in the 
region of 250 to 300, and then mix those 
in suitable proportions to give a gas 
declared C.V. There is no question of 
multiplying the efficiencies, and the 
result is somewhere in the region of 75% 
to 80%. This is an elementary point, 
but it is one which I think has occa- 
sionally been overlooked on some Conti- 
nental plants. 

* Several of the overseas developments 
are helping us in these spheres. In 
America, of course, the Hall plant has 
been used extensively and has proved 
itself particularly suitable for providing 
peak-load gas during the winter time 
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when the transmission mains are loaded 
to capacity. I visited a number of these 
plants. Of course, one always asks 
what are the problems about the tar, and 
the impression that one always gets is 
that the engineers are jolly pleased when 
February or March comes round and 
they can afford to shut down the plant— 
and usually by that time everybody is 
just about swimming in tar! I do not 
think that we can say yet that the tar 
problems of the Hall process are fully 
solved, not from American practice, at 
any rate. 

“The Koppers-Hasche process is a 
very nice little process, and other 
speakers have referred to it. “I have seen 
some of them in the United States, and 
they do lend themselves very well to 
automatic operation. They are not, of 
course, entirely free from troubles. The 
Keene plant is one that I have seen 
on two occasions. Perhaps I had an 
advantage in visiting it not with a party 
and of talking to the foreman on the 
job and hearing of some of the day-to- 
day problems. They have their troubles 
there with naphthalene and gum, and as 
recently as four months ago they were 
in quite serious trouble with gum. 


Lost Capacity 

“Considerable developments have 
also gone on in the United States in 
developing the process for cyclic opera- 
tion, and from the results that I have 
seen cf that process, it appears to pro- 
duce quite exceptional gas of a satisfac- 
tory Wobbe Number, and the only draw- 
back to the process is that you do lose 
capacity and the output drops to some- 
where in the region of 60% of what it 
would be if operating continuously. 

‘Finally, I should like to refer to 
refinery gas, which is coming into the 
picture very much nowadays for several 
of our developments. Here we can 
learn quite a lot from the work done by 
Gaz de France, who have been working 
with refinery gas for a number of years. 
Once again, there is an elementary prin- 
ciple here that if you have refinery gas 
to treat, then you should treat the mini- 
mum quantity that is absolutely neces- 
sary—in other words, put the minimum 
amount through a plant and produce 
gas of as low calorific value as possible 
and a high hydrogen content, and then 
cold enrich that gas with the refinery gas 
itself. By so doing you lose nothing 
whatever on the coal enriched gas, and 
the resulting overall process can be very 
favourable.’ 

Mr. L. P. Ingram, in reply, said: ‘I am 
very gratified with the excellent discus- 
sion which has taken place, and I am 
particularly grateful for the number of 
very helpful comments that have been 
made. Some of the questions raised ob- 
viously need study, and I am sure you 
would not expect me to reply to them 
today—and particularly I would suggest 
that Mr. Buxton would not expect a reply 
from a gas engineer. I will consult our 
electrical engineers and let him have the 
information. 

‘Mr. Prince raised the question of 
using coke. We have a number of out- 
landish areas in the south-west where this 
process is of particular application, and 
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Bude was chosen as the original one 
because we always make less coke there 
than we want for sale, and it is a long 
way to send coke from anywhere else. 
That seems to be an ideal situation in 
which to experiment. We did over a 
period of two or three months learn the 
technique of it, and we got up finally 
to perfectly satisfactory operation, with 
up to 40% coal gas on an I.B.C. instal- 
lation, merely injecting the gas above the 
fire bars of the producer. There was a 
day-to-day control more or less by the 
stoker, and in the process we reduced the 
cost of gas in the holder at Bude by 
about 3d. a therm. We have extended 
that to some of our bigger stations and 
even made provision for it at one of 
the major stations at Bath, although we 
have not had to use it with the mild 
weather of last winter. 

‘I should like to remind one or two 
of the speakers that although this is an 
experimental plant at Gloucester, it is 
operational, and we do rely on the out- 
put from all these new plants for next 
winter’s demand for gas. Perhaps some 
of our controls are over-elaborate, but 
as we were breaking new ground we 
felt that it was better to err on the side 
of safety than to take any chances, and 
I can assure you all that there will be 
technical supervision by shift engineers 
or senior technical assistants the whole 
of the twenty-four hours. The works 
looks more like an oil refinery than a 
gasworks, and I think that if you were 
to see it you would appreciate that we 
could not leave it to the tender mercies 
of a foreman. 

‘I was glad that Mr. Prigg raised the 
question of combustion characteristics. 
We did a lot of work on this as a result 
of the paper which he mentioned, 
and Woodall-Duckham’s had a long in- 
vestigation into it, and as a result we 
dropped producer gas out of our calcu- 
lations altogether. We have checked up 
on all the likely mixtures that we are 
going to have, and in no case do we find 
that there is any indication of unsuita- 
bility of the mixture. Fortunately, the 
one which is most suspect, the Gaz 
Intégrale-Hall mixture, is only in use 
during the peak of the winter, when it 
becomes a relatively small proportion of 
the total. 

‘I have no information yet about the 
smell of the mixed gas, but we will let 
you know something more about that 
when we have got some to smell! 

‘Dr. Haffner raised the question of 
carbon in the Koppers-Hasche. We 
have had no trouble whatever with the 
deposition of this in the tiles themselves. 
Any carbon which has been deposited 
there has been burnt off during the 
following blow. We are getting a very 
small amount of carbon in the gas with 
which we are dealing quite simply on a 
small scale, so that we can recover it and 
form an estimate of what trouble it is 
going to cause; but fortunately, with our 
Jones plant experience, we do know how 
to deal with carbon if we make it. 


‘I quite agree with Mr. Clark that 
series operation is bound to result in low 
efficiency, but it is not our intention to 
operate in this manner except possibly 
for major peak-load periods.’ 
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HE catalytic oil gas plant at Ponders 

End works, the first complete and 
independent gas production unit to work 
on the Segas process in this country, has 
been installed for a production of 
approximately 7.4 mill. cu.ft. of town 
gas per day at a calorific value of 515 
B.Th.U. per cu-ft., although all ancillary 
plant has been sized in the expectation 
that an output of 8 mill. cu.ft. per day 
will be possible. The plant comprises 
two units each of half this capacity. 
One unit only has been installed to date; 
the second unit is now on order and site 
erection is due to commence soon. 


In normal full load use the gas- 
making cycles of the two units will be 
synchronised out of step so as to attain 
the maximum efficiency in the use of 
auxiliary power, but it will be possible 
to operate either unit independently, at 
a lower power efficiency when only half 
output is required, 


The process is cyclic, gas being pro- 
duced by the decomposition of oil and 
steam in one direction followed by a 
period of combustion of carbon with air 
flowing in the opposite direction when 
the temperatures in the plant are 
restored. The efficiency of the process 
is improved by the use of chequered 
regenerators for pre-heating the steam 
and air. 


The calorific value of the gas is deter- 
mined in the main by the overall tem- 
perature in the catalyst bed. The 
higher the temperature, the lower the 
calorific value and vice versa. This is 
controlled by burning the deposited car- 
bon with sufficient excess air to ensure 


GAS JOURNAL 


Ponders 
End 
atalytie 


Oil Gas 


that the temperatures in the catalyst bed 
rise by the end of each blow period only 
to the same level as at the end of the 
previous blow period. Whether or not 
this is being achieved at any given time 
is indicated by the record of the calorific 
value of the gas being produced. 


The catalyst consists of magnesite with 
a small amount of lime fired in the form 
of rings. It is robust, very refractory, 
and unaffected by sulphur. The plant 
is designed to gasify heavy fuel oil. 


Under certain conditions the tempera- 
ture distribution may be such that the 
base of the reactor is too cool, resulting 
in the condensation of tar during the 
run. To avoid this a cycle can be used 
in which some of the air for combustion 
of carbon is passed through the reactor 
in the opposite direction from the nor- 
mal. This is called ‘ backblast’ and 
redistributes the temperatures in the 
plant. The backblast period of the 
cycle would normally follow the run and 
precede the forward blow. The back- 
blast gases leave through a secondary 
stack above the washbox inlet. 

The plant was designed and laid out 
so that the whole of the twin unit, to 
the end of the purification stage, can be 
worked by one operator and one helper 
on a shift basis. 


When the second half of the twin 
plant is at work the operating cycles will 
be staggered. In this way one fan will 
blow both sets with little added steam 
consumption. The additional process 
steam required will enable a steam tur- 
bine generator to be installed. The 
operation of the whole twin plant, includ- 
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ing exhausters and all auxiliaries wil 
require approximately 170 kW. 


The cyclic operation of the contro 
valves is effected by a hydraulic con- 
troller of Power Gas—Lockheed design 
which is provided with visible and 
audible alarms. 


The main regulating valves on the 
plant can be operated from the control 
panel by means of a _ hand-operated 
hydraulic transmitter and a _ group 
assembly of selector valves, hand lever 
operated. Edgewise indicators are pro- 
vided to indicate the relative opening 
of each valve so operated. 


The control panel also houses the main 
instruments for the control of the plant. 
Process steam is measured by means 
of an_ indicating/recording/ integrating 
steam flow meter, and air flow is 
measured by means of inclined gauges 
coupled to venturis. Also mounted on 
the panel is the flame eye indicating 
equipment for the burners on the waste 
heat boiler, and visual and audible alarm 
is given in the event of flame failure of 
either of these. Visual indication is 
also given in the event of failure of any 
of the circulating pumps. 


The main control of the plant is by 
control of the calorific value of the gas. 
A sample of gas is taken from the 
Lymn washer outlet and purified in a 
duplicated train. The purified sample 
is taken through an automatically oper- 
ated cock on the run gas valve which 
allows gas to pass only during the run 
and from there it goes to a small test 
holder in the control room which feeds 
a Sigma calorimeter mounted on the 
control panel. 


Preventing Emulsion 


The formation of emulsion in the 
separators is prevented by the introduc- 
tion of Amine 220 which is added at the 
rate of approximately }4 gal. a day. 


There is a heavy oil storage tank of 
120,000 gal. capacity for the first half 
of the plant and there will be a further 
tank for the second half. These will 
store approximately seven days’ require- 
ments of heavy oil. 


The tar produced amounts to approxi- 
mately 8-10% of the make oil. A typical 
figure for free carbon is 15%. Overhead 
storage tanks are provided for reception 
of this tar and for loading it to road 
tankers. It is possible to sell the tar or 
to burn it in lieu of oil on the boiler 
and heating burners of the plant. 


The relief holder has a capacity of 
480,000 cu.ft. in two lifts, but only one 
lift is now used. The holder originally 
had 21 in. diameter inlet and outlet mains, 
placed close together, but as these were 
found to be too small, the two existing 
mains were coupled together to form an 
outlet and a new 30 in. diameter inlet 
main was provided. 


The gas from the Segas plant contains 
about 300 grains of H.S per 100 cu.ft. so 
that the requirements for oxide purifi- 
cation approximate to those for car- 
buretted water gas. 
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HE carbonising plant of the Eastern 

Gas Board’s Watford works, run 
almost entirely as a base load station 
integrated with other works in the Divi- 
sion via the North Watford holder 
station, consists of two retort houses con- 
taining two benches of six horizontal 
recuperative settings of eight retorts, each 
24 in. by 16 in. by 23 ft. long. 

Features worthy of note in No. 1 house 
are the recirculation of waste gases in the 
settings; flat topped producers with pro- 
tected Hadfield steel lids; the suspended 
charging stopper; the method of control 
of coal charging by means of a ‘ second’ 
clock developed by the works staff; the 
light design of stokers’ tools; and a 
charging machine traverser. 

Hot liquor is recirculated by means of 
electrically driven, self-priming pumps, 
while special provision is made for 
returning weak liquor brought down in 
the first sections of the condensers to the 
retort-house liquor recirculation system. 
The volume of return liquor is adjusted 
to keep the system in balance, a slight 
excess being constantly bled off to main 
liquor storage. 


Producer Gas 


Producer gas for dilution is manufac- 
tured in either a special plant constructed 
at the end of No. 2 retort house or in 
one of two c.w.c. plants. 

The condensing plant comprises two 
vertical tube multipass units each with a 
capacity of 2.5 mill. cu.ft. of gas a day 
arranged for series or parallel working. 
Gas connections allow for the reversal 
of flow. The steam driven Connersville 
exhausters provide low pressure process 
steam for the concentrated ammonia 
liquor plant and for heating the stokers’ 
and yard workers’ lobbies. Following 
the exhausters are two Livesey washers 
arranged in parallel, an electrostatic 
detarrer and two multifilm ammonia 
washers all with a capacity of 5.5 mill. 
cu.ft. of gas a day. 

Benzole is recovered to the extent of 
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Exterior of complete gasification plant. 


about 2 gal. per ton of coal from coal 
gas only. The present benzole scrubber 
is shortly due for renewal. 

The high cost of carburetted water gas 
and the desire to operate the works 
entirely as a base load station producing 
as much coke for sale as possible in- 
fluenced the choice of a complete gasifi- 
cation plant using low rank coal at a 
cost of some 70% of the price charged 
for coke for water gas or producer gas 
manufacture and, at the same time, by 
reason of the higher calorific value of 
the complete gasification gas, increasing 
the daily output from the works from 
5.5 mill. cu.ft. a day to about 7 mill. 
cu.ft. a day. 


Complete Gasification 


The complete gasification plant, de- 
signed and erected by the Power-Gas 
Corporation, Ltd., consists of a water 
gas generator with annular boiler and 
dry sealed mechanical grate. Super- 
imposed on the generator is the retort 
which is divided into four segments by 
cross walls. Incorporated in the refrac- 
tory blocks forming the retort are 16 





Exterior of No.1 retort house 












Works 





flues with a further 12 in the cross walls. 
Following the generator is a carburettor, 
superheater, wash box and waste heat 
boiler. The annular and waste heat 
boilers work at 120 Ib. per sq. in. 
pressure. Two steam turbine driven 
blowers provide the air required for the 
plant. The turbines exhausting to an 
accumulator, operating at between 10 and 
15 lb. per sq. in., supply process steam 
for water gas production. The operation 
of the plant is carried out by a mecha- 
nical operator powered with Lockheed 
equipment. 

The ancillary plant, erected on an 
elevated concrete structure, consists of a 
Lymm washer, a vertical Multipass con- 
denser and a Multifilm ammonia washer, 
The electro detarrer, erected on the same 
platform, receives gas from the outlet 
of the exhausters which are separately 
housed beneath the platform. A set of 
five overhead cast iron purifiers 30 in. 
by 20 ft. by 10 ft. deep is used for the 
removal of hydrogen sulphide. 


Operation 


The plant operates on a 24 or 3-minute 
cycle, the blow period occupying 40% 
of the cycle. Blow gases from the gene- 
rator pass through the flues in the annu- 
lar lining and cross walls to the carburet- 
tor, superheater and waste heat boiler, 
secondary and tertiary air being added 
to maintain temperatures. During the 
run period low pressure steam from the 
accumulator is superheated to about 
850°C. in the upper half of the carburet- 
tor before entering the generator. The 
sensible heat from the water gas pro- 
ducer passes through the retort and 
effects the distillation of the coal. The 
mixture of water gas and distillation gas 
leaving the retort at 95° to 110°F. passes 
through the water sealed wash box to 
the ancillary plant and relief holder. 

The plant, which has been in opera- 
tion since December, 1956, has a nominal 
capacity of 2 mill. cu.ft. of gas a day at 
a calorific value of 320 B.Th.U. per cu.ft. 
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ATSON HOUSE, main gas utilisa- 

tion research and development estab- 
lishment of the gas industry and home 
of the Watson House Centre, spreads its 
laboratories, workshops, offices, and 
training centre over some 44 acres in 
Townmead Road, Fulham. 

For many, probably the most exciting 
part of Watson House is the exhibition 
which draws 3,000 visitors each year, and 
in visual and model form, tells the story 
of gas and coke, from the mine to the 
consumer. It also shows how the work 
of the laboratories leads to the more 
efficient and economical use of gas and 
coke. 

There are ten main laboratories in 
which over 100 trained people are 
engaged in research and development, 
and the testing of appliances. All the 
laboratories play an important part in 
improving the service given 
by gas and coke appliances. 
They receive some 2,000 
visitors from industry every 
year. 

In the cooking laboratory 
all cookers are tested to 
British Standards of safety 
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WATSON HOUSE 


Here, and in the aerodynamics labora- 
tory, research goes on into the design 
of neater and simpler flues for gas water 
heaters and space heaters in the multi- 
storey buildings of today. 

In our climate, warm rooms in winter 
at minimum cost depend on efficient 
and economical space heating appliances. 
In the Watson House space heating 
laboratory, research is always going on 
to evolve appliances that will give more 
comfort for the same or less cost. It 
tests all gas space heaters to stringent 
safety standards, including the guards. 
In co-operation with the water heating 
laboratory, the space heating laboratory 
conducts research into flue and ventila- 
tion problems. 

Research work in the coke laboratory 
has assumed added importance with the 
passing of the Clean Air Act. Work is 
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concentrated on the easy lighting and 
burning qualities of coke, its moisture 


content and its sizing. Development of 
future coke fires and boilers, including 
combined gas and coke models, and the 
testing of coke appliances are other 
aspects of its work. 

In the general laboratory the basic 
problems of burning gas are studied. 
New types of gas, such as natural gas 
or gas from oil make this research work 
specially topical. The general labora- 
tory is on service to all the specialised 
laboratories. 

Standards of construction and work- 
manship of appliances on test in other 
laboratories are examined in the mecha- 
nical laboratory. Other important activi- 
ties are the development of tools and 
gas carrying components, and the sample 
testing of appliances delivered for sale 
by manufacturers and dis- 
cussion at works to see that 
standards are being kept up 
and that appliances conform 
to the original approved 
sample. 

The industrial laboratory 
deals with the 4,000 or so 
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EVEN examples of the work in 

progress at the Fulham Laboratories, 
administered by the North Thames 
Board as part of the Gas Council’s 
London Research Station, were shown 
to the visitors. In No. 1 laboratory a 
demonstration was given of analysis by 
vapour-phase chromatography, an 
important aid to chemical research and 
control, providing a means for accurate 
and speedy analysis of complex mixtures 
of gases and vapours. 


A small quantity of the sample to be 
analysed is mixed with a carrier gas, and 
enters a packed column which contains 
either a granular adsorbent or an inert 
filler wetted with a carefully chosen 
liquid. By repeated stages of adsorption 
and desorption, or by partition, the 
mixture is resolved into its components 
and these arrive separately at the 
column outlet. 


Spectrography 


In No. 2 laboratory, spectrographic 
methods and equipment were demon- 
strated. Many chemical substances 
can be identified and estimated by 
spectrographic methods, which comprise 
emission spectra, depending on charac- 
teristic lines emitted at a suitable high 
temperature; and absorption § spectra, 
depending on absorption by individual 
compounds of radiation at characteristic 
wave lengths. 


Research into the identification and 
isolation of micro-organisms was being 
carried out in laboratory No. 3. The 
biological oxidation of gasworks effluents 
in the absence of sewage has so far been 
carried out largely with mixed cultures. 
The various organisms present are now 
being isolated and are being grown in 
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pure culture for detailed examination. 


In No. 4 laboratory, the removal of 
hydrogen sulphide by liquid reagents 
was demonstrated. Processes capable of 
purifying gas to the statutory require- 
ments by means of liquid reagents are 
being studied, a start being made with 
gases of a kind which will be available 
from the reforming of gaseous or distil- 
late hydrocarbons which have a rela- 
tively low content of hydrogen sulphide. 


Flaking of Refractories 


It is already clear that no method of 
liquid purification can yet offer much 
economic margin over dry purification, 
and very careful design of the plant for 
such a process will therefore be neces- 
sary. 


Investigation into the flaking of re- 
fractories in continuous vertical retorts 
was to be seen in No. 5 laboratory. The 
continuous vertical retort has a high 
thermal efficiency, and the working 
conditions are good. It has, however, the 
disadvantage that when the carbon scurf 
which accumulates on the surface of the 
silica refractory is burned off, large flakes 
of the silica are torn away with the scurf. 


As a result of full-scale trials of 
impermeable materials it is evident that 
refractories of low permeability to gases 
are most likely to resist flaking. The 
impermeable materials employed to 
establish this fact are far too costly to 
use in practice. Work is therefore being 
carried out on the production of refrac- 
tory materials with very low permeabili- 
ties, and on the glazing of conventional 
refractories so as to prevent deposition 
of the carbon within the brick. 


In No. 6 laboratory, biological oxida- 
tion of effluents in packed towers was 
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being studied. Experiments are being 
made on the oxidation of spent liquor 
by means of bacteria and _ other 
organisms. Purification will take place 
in the absence of sewage and may be 
carried out either in tanks or in packed 
towers. In the latter system the effluent 
is recirculated at a rate sufficient to 
ensure good wetting of the packing and 
air is blown in from the base of the 
tower. 


Finally, in No. 7 laboratory, methods 
used in efficiency tests on full-scale plant 
were being investigated. This laboratory 
is the headquarters of a group which 
carries out investigations on the per- 
formance and development of carbonis- 
ing and gasification plants. 


Steam Measurement 


In testing cyclic processes, such as 
water-gas plant, the Gaz Intégrale sys- 
tem, the Onia-Gegi, and the Segas pro- 
cesses, it is necessary to collect samples of 
the gases produced at several points dur- 
ing the various phases of the operating 
cycle, and electrically driven sampling 
apparatus controlled by the operation of 
the plant has been developed for this 
purpose. 

A major item in the preparation of 
complete thermal balances for processes 
of this type is the measurement of steam 
quantities, but the rates of steam produc- 
tion and utilisation may vary so rapidly 
that commercial steam meters are 
generally incapable of following the 
rapid changes that occur. 

A continuously-integrating flow meter 
which has been developed in No. 7 
laboratory is capable of integrating a 
flow which changes from zero to maxi- 
mum in 3 seconds, and further develop- 
ment is possible. 





450 


GAS JOURNAL 


May 22, 1957 


Eleetrolux Fridges in the Making 


HE Electrolux, Ltd., refrigerator fac- 

tory at Luton consists of two main 
sections: In one the actual refrigerating 
elements are constructed, while in the 
second, the cabinets are made and the 
finished product assembled. 

The elements, which consist of a 
boiler, heat extractor, and cooling unit, 
are constructed throughout of mild 
steel pipe bent to form coils and 
equipped, where needed, with cooling 
fins to assist the dissipation of heat. The 
refrigerating medium is a solution of 
ammonia in water and hydrogen under 
pressure to aid evaporation and heat 
absorption of the ammonia gas. 


View of the refrigerator assembly line. 


The different parts of the element are 
all welded by oxy-acetylene and the 
whole element, when completed, is 
tested for leaks under air pressure and 
finally, after filling with ammonia and 
hydrogen, by wrapping every joint with 
a rag dipped in a solution of phenolph- 
thalein which will detect the presence of 
ammonia by turning a_ characteristic 
purple colour. 

In all cases the tubes are bent cold 
and up-to-date machines are employed 
for doing this. With few exceptions 
these are electrically driven and demand 
the minimum of effort from the operator. 
Some of these machines are of Swedish 


Ladies visit London Airport 


Pictured here is part of the terminal buildings seen by the ladies when they visited 
London Airport. 


origin, since there is a constant exchange 
of ideas between the parent company in 
Sweden and the English subsidiary. 

The output of the factory is about 
200,000 refrigerators a year, of which 
roughly half are gas operated. 
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ST°HE world’s largest and most 

modern factory for the overhaul 
and repair of a fleet of motorbuses’ is 
how London Transport describe the 
Aldenham works on the Watford By- 
Pass, which some Institution members 
visited. 


The works occupy a site about 2,550 
ft. by 1,000 ft., the main factory con- 
sisting of a large block, roughly rec- 
tangular, about 1,500 ft. by 500 ft., with 
16 acres of usable space under cover. 
Around this are grouped ancillary build- 
ings, including a canteen catering for 
1,400 at each sitting. 


At intervals the buses and coaches 
are taken out of service for a series of 
inspections of increasing intensity and 
the making of adjustments and repairs. 
Conditions of service are more severe 
in the central than in the country area. 


Periodic Inspections 


Apart from nightly cleaning and 
rectification of complaints by the driver 
and conductor, other inspections range 
from a light three-weekly inspection 
during slack working periods to compre- 
hensive overhauls every 48 weeks. 


In addition, at intervals of a few years, 
each bus is brought into the works for 
a complete and detailed examination. 
The vehicle is repainted after repairs, 
and is sent out again in new condition. 


Body and chassis are separated and 
overhauled independently; overhauled 
bodies and chassis are then reassembled 
into complete vehicles—within each of 
certain main types any body can be 
mounted on any chassis. 
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Overhauling London’s Buses 























General view of factory and staff and canteen block from south-east. 


Similarly, all the mechanical and elec- 
trical units such as engines, transmissions 
and the like, are standardised and their 
component parts interchangeable. 

Of special interest are the paint shops. 
After passing through the preparation 
shop, exterior painting of the vehicle is 
carried out on a conveyor by spraying. 
The 220-yard long conveyor, which can 
accommodate 15 buses at a time, is not 
continuously moving, but moves up one 
body pitch approximately every hour. 
Windows are masked by instantaneously 
attachable plates, and spraying is carried 
out in special booths. The working plat- 
forms on each side of the bus are 
motorised and can readily be lifted to 
any level. 


The booth doors are shut during spray- 


Stove enamelling—entry to gas-fired baking oven. 


ing, as the cabinets are provided with 
filtered air at closely controlled tempera- 
ture to avoid damage to the paint from 
dust and to give the minimum possible 
drying time. The motion of the air is 
downwards to carry off fumes from the 
sprayer. Air scrubbers remove surplus 
paint spray before the air is discharged. 


For the colour a two-coat wet-on-wet 
process is used, followed by three stages 
of air-drying at shop temperature, in the 
course of which transfers are fixed and 
certain touching-in carried out. Two 
coats of varnish are applied similarly, 
but in this case drying is more difficult; 
after each coat the mnewly-varnished 
vehicle passes in three stages through a 
drying oven, operating at a temperature 
of 130°F. 
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Wandsworth Works 


STABLISHED in 1834, the South 

Eastern Gas Board’s Wandsworth 
works now occupies 28 acres and can 
produce 33 mill. cu.ft. of gas per day. 
A fifth carburetted water gas plant, now 
being installed, will increase the capacity 
to 37 mill. cu.ft. 

Some 750,000 tons of coal are deli- 
vered each year by sea-going colliers 
owned and managed by the Board. 
These ships carry a cargo of some 2,800 
tons of coal and have to pass under the 
17 bridges which span the river below 
Wandsworth works. 

The jetty is a reinforced concrete 
structure erected almost in mid-stream. 
The handling plant consists of two 10- 
ton hydraulically-operated travelling 
cranes each capable of discharging 300 
tons of coal per hour. The coal is un- 
loaded from the ships into hoppers 
whence it is carried by two 48-in. belt 
conveyors to a steel bunker on the shore. 
The hoppers on the jetty are also fitted 
with chutes by which the coal is fed into 
650-ton barges. 


Four Installations 


There are now four installations of 
intermittent vertical chambers. These 
units contain a total of 144 chambers 
and carbonise a total of 950 tons of coal 
per day. All units are operated on a 
12-hour carbonising cycle and a quantity 
of steam not exceeding 3% of the weight 
of coal charge is admitted during the 
last hour of the carbonising period. 
The two most recent installations have 
been provided with external step grate 
producers. 

There are 24 horizontal settings, of 
which 18 are provided with the normal 
type of D section retort 24 in. by 16 in. 
by 23 ft. The remaining six settings 
have recently been rebuilt and each has 
been provided with nine horizontal 
chambers arranged in three vertical 
rows. 

The c.w.G. plant comprises four units, 
having a total capacity of 12 mill. cu.ft. 
of gas per day. The last two units 
installed each produce 4 mill. cu.ft. of 
gas per day and are automatic in opera- 
tion, employing the oil-hydraulic system. 


a 
A fifth set of 4 mill. cu.ft. per day, 
which is under construction, will be 
equipped for gasifying either gas oil or 
heavy oil. 

Five of the six carbonising units are 
served by No. | exhauster house, the gas 
streams being led to a reception box 
where a vacuum of 8 in. w.c. is main- 
tained. The pressure conditions are 
regulated by governors situated on the 
collecting mains. of each carbonising 
unit. 

The high calorific value coal gas is 
diluted by the addition of blue water 
gas or producer gas. The quantity of 
producer gas added is adjusted by the 
control room attendant by hand- 
operated distant control valves. 

The calorimeter room in which are 
installed six Fairweather recording 
calorimeters, is designed for thermo- 
static control of the air temperature and 


Coaling 
jetty. 
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Tower purifier 
installation. 


also of the temperature of the water used 
in the calorimeters. The equipment 
includes a gravitometer which records 
continuously the specific gravity of the 
gas being distributed. 

Coal gas leaving the exhausters passes 
through a recently reconstructed scrubber 
yard which has been laid out in two 
parallel streams each consisting of 
secondary condensers, electro detarrers 
and static ammonia washers. 

Carburetted water gas leaving the 
plant exhausters passes through electro 
detarrers and static naphthalene washers 
before entering the dry purification 
plant. 


Tower Purifiers 


An existing installation of 18 rectan- 
gular boxes was augmented in 1938 by 
a set of tower purifiers—the first of its 
kind in this country. A feature of the 
plant is the electric crane which 
operates on a_ reinforced concrete 
structure and is used to raise the con- 
tainers, each weighing about 35 tons 
when loaded with oxide. 

Benzole recovery plant was installed 
in 1934 and is capable of recovering 
3,000 gal. per day of ‘once-run’ 
benzole. The concentration of 
ammoniacal liquor is effected in two 
automatically-operated plants adequate 
to deal with the whole production of 
liquor and giving 36 to 40 tons of 20% 
ammonia concentrate per day. 

Nos. 1, 2 and 3 coke plants are 
equipped with the vibratory and the 
balanced reciprocating type of screen 
and are capable of screening about 100 
tons of coke per hour. A feature of the 
No. 2 plant is the system of band con- 
veyors which enables all under-size coke 
recovered from the final bagging screens 
to be returned to the screening plant. 
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University City 


AN anyone remember when the weather was bad for 

Institution Week? Last week, except for a brief shower 
which hurried people into the Thursday session, it was 
perfect; and for the large party who visited the University 
City of Cambridge, the colleges backs and gardens looked 
perfection. 

The majority went by train from London, whereafter 
motor coaches which appeared punctually at all strategic 
points guaranteed unflagging feet during the visits to four 
or five colleges. Once again it is a 
pleasure to pay tribute to those who 
organised the details—the small and 
highly efficient team from Grosvenor 
Crescent assisted by the Cambridge 
undertaking. 

Luncheon was at the University Arms 

Hotel; the occasion being honoured by 
the presence of the Mayor and Mayoress. 
Also at the top table were Mr. and Mrs. 
Dyde, Dame Vera Laughton Mathews, 
and Signor Boselli, President of the 
International Gas Union. 

In the afternoon some _ continued 
college visits, others toured the country- 
side; but all gathered for tea at Pem- 
broke, the President’s own College, whose 
Master welcomed the party. 


Top and lower pictures: Groups pose for the camera at St. John’s and Tr‘nity Colleges. Right, above: The President and Lady Jones 
with Dr. Braunholtz and Mr. R. C. Wardell, Chairman of the Eastern Section of the Institution. Right, below: G. E. Anderson 
Newcastle), W. M. Gledhill (President, Scottish Association), Mrs. Melvin, Mr. Duncan Melvin (Junior Vice-President of the Institution), 
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Development of Catering Appliances 
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By E. W. B. DUNNING, B.Sc., M.Inst.Gas E., A.R.I.C., 


OFFICER-IN-CHARGE, COOKING LABORATORY, 


WATSON HOUSE, GAS COUNCIL. 


I N the last 15 to 20 years, the eating habits of the British 
public have changed considerably and a very large propor- 
tion of the population now has at least one meal a day in 
some type of catering establishment. To equip these estab- 
lishments, about 60 manufacturers make over 1,000 different 
types and sizes of gas catering appliances. About 50,000 
appliances are sold per annum, some by the gas boards, but 
most by the manufacturers themselves, or by their agents. 
By comparison, 500,000 to 750,000 domestic gas cookers, 
made by a dozen manufacturers and in 60 different types 
and sizes, are sold annually, almost entirely through the gas 
boards. 

British Standard 1250 (‘ Domestic Appliances Burning Town 
Gas’) was published in 1946, but it was not until 1948, at 
the suggestion of the Ministry of Education, that a Committee, 
which consisted of representatives of users, manufacturers 
and gas boards, and of which the author was Chairman, was 
appointed to draw up a British Standard for gas catering 
appliances. The tests finally agreed were based on those 
developed over the years by the Watson House Laboratories, 
and included the experience gained through the application of 
B.S. 1250 to domestic appliances. 

In 1954, B.S. 2512 was published, and since then, due to 
the helpful co-operation of the appliance manufacturers, 
sufficient appliances have been submitted for test to enable 
a Gas Council List of Tested and Approved Gas Catering 
Appliances to be published; at present, it contains the names 
of 500 appliances. This is supplemented every three months 
by an additional list of appliances approved during that period; 
and the entire list will be re-issued every year. 

About 300 mill, meals are served every week in catering 
establishments, of which about 35% are ‘main meals,’ and 
the rest teas and snacks. These are served in about 250,000 
establishments, including restaurants, teashops. cafés, hotels, 
boarding-houses, works canteens, schools and hospitals. The 
proportion of these establishments using gas as the main 
cooking fuel is over 90%. 

The most spectacular improvements are in the design of 
new types of appliance, although the greatest amount of 
development has been in the improvement of detail as a 
result of testing to the new British Standard. Since the 
Standard has only been in existence for a short time, most 
appliances examined have, of course, been designed and manu- 
factured without reference to it. The Watson House Centre 
policy is not only to test appliances, but to advise how to 
improve them so that they can reach the required standard 
and higher. 


Three Types of Tests 


Tests fall into three categories: safety (combustion, surface 
temperatures), performance (cooking quality, thermal efficiency), 
and durability (enamel and other finishes, screw threads, mate- 
rials and workmanship). 

The principles of design for satisfactory combustion set 
down many years ago still hold good—sufficient air inlets 
at the right place, adequate combustion space, and adequate 
flue outlets. The provision of a gas pressure governor, now 
universal for domestic cookers, is becoming more general with 
catering appliances; there is little extra cost in using small 
governors built into individual appliances as compared with 
large service governors at the meter. The fitting of a gas 
governor allows the use of fixed injectors or jets, and these 
must be correctly sized for the particular Wobbe Number 
group on which the appliance is intended to operate. 

Practically all appliances are designed so that they can be 
operated without any special precautions for avoiding fire 





risks, and the surface temperatures of taps and handles are 
tested to check that they are sufficiently cool to operate by 
hand. The employment of more semi-skilled operators in 
the kitchen is making is more essential than ever that opera- 
tion shall be simple and foolproof. The avoidance of any 
possibility of an explosion hazard, by care in design, is to 
be preferred to the provision of safety controls. 

The popularity of gas-fired catering appliances rests largely 
on their speed and flexibility. The provision of higher input 
rates without reduction in thermal efficiency is the aim of 
the designer. Any improvement in thermal efficiency can 
easily be offset by the waste of gas, and particularly is this 
so if the thermal input is increased to give greater speed. 
Automatic ignition reduces this waste as it encourages the 
user to turn off the gas when it is not required, especially 
if the appliance has a low thermal capacity so that the heating- 
up period is short. A continuously burning pilot is the most 
usual igniter, where one is fitted, and the more recent designs 
incorporate flame-failure protection where there is an explo- 
sion hazard, Recent developments in filtering the pilot gas 
on domestic water heaters, and in electrical ignition as applied 
to domestic cookers should be applied to catering equipment. 
and American experience in this field should be examined. 


Benefits of B.S. 2512 


It is encouraging to note that, since British Standard 2512 
has been the basis of testing, the general performance stan- 
dard, particularly in ovens, has risen considerably, and several 
of the newer catering appliances can be judged on their merits 
to give performances as satisfactory as do those for domestic 
use. 

Probably the greatest improvement that has taken place 
as the result of testing to B.S. 2512 has been in the use of 
correct gas and water fittings and in ease of maintenance. 
Greater care is now being taken in the calibration of thermo- 
stats and thermometers. The average number of mechanical 
design improvements suggested to manufacturers has been 
14 per appliance examined. All these lead to greater reliability 
and prevent a reduction in performance with age. The mecha- 
nical strength of the equipment must also be sufficient to 
stand up to the heavy use and abuse it will receive in many 
kitchens. Provision should be made for bolting down equip- 
ment with heavy doors, or constant use may cause the gas 
supply pipe to be strained. 

Stainless steel, usual in America, appears to be the most 
satisfactory material for making catering equipment, but its 
high cost prevents its general application in Britain; it also 
needs some contrast, or the result is too dazzling. Experience 
gained in the development of satisfactory vitreous-enamel 
and plated finishes for domestic appliances is now being 
applied to the more severe conditions obtaining with catering 
appliances. While many makers supply suits of equipment 
in the same enamel finish, the specialised nature of some 
appliances makes it necessary for those of different manu- 
facture to be fitted in one and the same kitchen. It would 
be advantageous if the finishes could be standardised. 

Design for ease of cleaning is essential. Controls, such 
as thermostats, relay valves and governors, are increasingly 
housed within the bodies of appliances, and ledges and crevice: 
are avoided, so that clean smooth lines are becoming more 

usual and cleaning is simplified. The butting of ranges tc 
avoid dirt traps is usual, but only a few makers design other 
appliances so that they can be grouped together, although thi: 
is common practice on the Continent. The forward-venting 


flue permits fitting an appliance flush with a wall and eliminate: 


a serious dirt trap. 
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With the open-type boiling-plate, it has been shown that 
the increase in size of test vessel with heat input gives a 
reasonably constant thermal efficiency for all sizes of burner. 
Although the B.S. limit is 40%, two-thirds of the burners 
tested gave an efficiency of over 45%. 

Regarding the closed type of boiling-plate, the latest develop- 
ment at Watson House has been the use of ‘ Hypact’ secondary 
aerated jets made of steel, with an orifice plate of heat- 
resisting steel. The flame produced is flat and roughly 
triangular in shape. The burner, although originally designed 
for firing from the front, is now placed at the back and is 
directed on to a heat-resisting metal plate, the bright glow of 
which is reflected through the bullseye opening. The rear 
firing allows the flue gases to travel to the front of the hotplate 
and then back to the flue, giving a useful hot region at the 
front. Although a rating of 60,000 B.Th.U. per hour is 
possible, many users might be satisfied with lower ratings, 
which, although not as fast in operation, result in less waste 
of gas if left on inadvertently. 

The ‘ Hypact’ makes more noise than the multi-port burner, 
although this can be reduced by fitting larger jets to work at a 
lower pressure. This noise would, however, be an advantage 
so far as waste of gas is concerned; the user is more likely 
to turn off an appliance after use if he is audibly reminded 
that it is alight. This type of burner has the high turndown 
range of all non-aerated jets: the three burners can be turned 
down to a total of 1 cu.ft. per hour, which makes the pro- 
vision of a separate pilot unnecessary. The design may be 
cheaper than alternative ones and certainly will require less 
frequent maintenance. 


Closed-top Boiling Plate 


Some chefs use the closed-top boiling plate for direct cooking 
by placing the raw food on the plate. Steaks, hamburgers, 
muffins, crumpets and drop scones can be cooked in this way. 
It is, however, more satisfactory to use plates designed for 
the purpose. Finning of the underside of the plate increases 
the efficiency, and correct disposition of the burners allows 
the top to be evenly heated. 

Originally, completely externally heated ovens based on the 
old coal-fired ranges were used by chefs, but, like electric and 
solid-fuel ovens, unless these were well ventilated there was 
a tendency to give a braised or pot-roasted rather than a 
typical roasted joint. The design now used for the heavier 
type of oven consists of an open-top box with burners placed 
under the floor of the oven; the hot gases pass up behind the 
shelf runners and enter the oven at the top, circulate downwards 
and finally pass out of the flue. 

The type of oven mainly used by women cooks has two 
side burners arranged in a similar way to those in domestic 
ovens, where the products of combustion mix with the heated 
air and travel round the oven and out of a flue. Roasting 
ovens are of similar design, but larger. 

The disadvantages of solid fuel have led to the development 
of heat storage cookers for use in hospital and other kitchens 
where a 24-hour service is required, but the narrowing of the 
gap between the price of gas and solid fuel now makes these 
cookers less attractive. Electric cookers have also been 
designed on the heat storage principle to reduce the loading 
on inadequate power lines, although the higher running con- 
sumption requires a very attractive tariff. The possibility of 
using gas for heat storage appliances has been suggested, but 
the only advantage would be if there were considerable waste 
of gas caused by leaving normal burners alight. With the 
heat storage cooker, the gas rate is fixed so that only by 
leaving the lids open can the heat be wasted; this would result 
in lack of heat for cooking, and the waste would be brought 
to light. 

In a small industrial canteen serving mid-day meals only, 
a solid-fuel heat storage cooker was converted by the user to 
gas firing with a clock control giving a 12-hour heating period; 
this gave a saving of 10% in gas consumption over the original 
gas equipment, which, incidentally, was excessive to require- 
ments and of old design. A redesigned heat storage block gave 
a greater saving, but the installation of a single-unit range of 
modern design showed a saving of 50% in gas consumption, 
and the flexibility of the gas range was far superior to that 
of the heat storage cooker. 

Although pastry can be baked in general-purpose ovens, 
superior results can be obtained in special pastry ovens. 
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These are of two mains designs—the type in which a number 
of tiers are heated by one system of burners so that the same 
temperature is obtained in each tier, and the type in which 
each tier is independently controlled. This second arrange- 
ment is more flexible, as different temperatures can be 
obtained in the different tiers, but the capital cost is somewhat 


higher. All pastry ovens appear to be of the externally heated 
type. 


Separate Thermostats 


A recent development has been the introduction of separate 
thermostats to control the top and bottom heat of each tier. 
Some American ovens, also, have separate thermostats con- 
trolling the top and bottom heat, and snap-acting thermostats 
are sometimes used. In a recent American Gas Association 
investigation, higher efficiencies were made possible by reduc- 
tion of the air inlet or of the flue outlet. The provision of a 
gas—air premix, so that little or no secondary air was required, 
did not materially raise the efficiency, but the installation of a 
small fan to give forced circulation of gases considerably 
reduced the baking time. Research work at Watson House 
on forced circulation is proceeding. A French oven in which 
the top and bottom heat could be varied by a damper is 
another possible variation of design for consideration. Many 
Continental ovens also have a proving oven built into the 
unit. 

The surface-combustion element can give increased radiant 
intensity with advantages for some kinds of grilling. The 
development of surface combustion units without compressed 
air has simplified the use of this principle. The possibility of 
poor combustion at very low turn-down rates has resulted in 
the development of cocks that spring past this vulnerable 
region. A front structure to reduce air dilution would give 
perhaps the highest efficiency of any type. The high tempera- 
tures obtained with the surface-combustion elements require 
care in design if flame travel through the perforations and 
lighting back. is to be.avoided. Perforated fireclay is the usual 
element, although heat-resisting metal mesh has been used on 
the Continent. 

In order to produce even grilling it is necessary for the ends 
and particularly the corners of the radiating element to emit 
a larger amount of radiant heat, which can easily be arranged 
with variation in burner ports. While this makes it virtually 
impossible to turn half a grill off and get even grilling from 
the remaining half, it is possible to arrange a middle third so 


that even grilling is obtained when the end thirds are turned 
off. 


Electric Contact Grill 


A recent Continental introduction has been the electric 
contact grill, the so called infra-red grill. The latter is a 
misnomer, as all radiant gas grills cook by infra-red or radiant 
heat of long wavelength, whereas this electric grill cooks 
mainly by conduction. A comparison was made between the 
electric contact grill and the same appliance converted to 
gas firing by a similar method to that used in gas irons. Com- 
parable cooking speeds were obtained, but it is likely that the 
gas version would be greater both in initial and running cost. 
A gas contact grill developed by a manufacturer was also 
shown to have a similar performance. 

Some grills, have a heavy ribbed plate under the radiant 
surface on which meat can be placed. The plate, being 
heated by the radiant heat above, cooks the underside of 
the meat while the top is cooked from above. Although 
under-firing of this plate speeds up the cooking of the under- 
side of meat, experiments have shown that this must be care- 
fully regulated, otherwise it tends to cook the underside 
before the top. This type of grill has been shown to have 
the speed of cooking of the electric contact grill. The gas 
grill has the further advantage of being capable of cooking 
food of different thicknesses at the same time, such as chops 
and steaks, as well as tomatoes, mushrooms, etc., which would 
become damaged if pressed between heated plates on a contact 
grill. 

Another type of grill developed some time ago cooks both 
sides of the food by radiant heat. The food is placed in 


a carrier between two radiant sources. A recent development 
using surface combustion allows the radiant surfaces to be 
used either horizontally or vertically, thus coverting the unit 
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into a general-purpose grill for both toasting and salamander- 
ing as well as for grilling. 

The provision of fins or studs on the bases of the pans 
of fryers, in order to improve heat transfer, was an early 
gas industry development, and many pans are now of this 
type. Thermostatic control of the fat temperature is desirable, 
as it saves fuel and prevents overheating of fat, and also 
decomposition and risk of fire, which result from this. It is 
essential for the maximum heat input to be applied as soon 
as the food is inserted, as the insertion of a mass of raw fish 
or raw chipped potatoes cools the fat considerably; also, a 
large amount of heat is required at once to evaporate the 
water present. This can best be achieved by the use of a 
thermostat operating a relay valve giving snap action to keep 
the gas either full on or at maintenance rate. Table 1 
shows how the output and efficiency is improved by fitting 
a relay valve to one design of fryer. 

For heating viscous liquids that burn easily, such as porridge, 
custard and milk puddings, a jacketted pan is used that is 
similar to a double saucepan. One manufacturer has spread 
the heat over the bottom surface of a pan, which is intended 
to reduce the risk of burning thick liquids by giving the effect 
of a jacketted pan at less cost. In ordinary jacketted pans, 
water is generally used to transfer the heat from the hot 
gases to the inner jacket, but steam can be utilised equally 
effectively and is much more usual on the Continent. 


Steamers 

Steamers are used for steaming root vegetables and fish 
in open trays, and sponge and suet puddings in roll tins, 
basins or individual moulds. Although cheap, simple steamers 
can be hand-fed with water, it is usual to have an automatic 
supply through a cistern and ball valve. 

Thermostatic control is generally supplied to prevent waste 
of gas by cutting down burners after steaming conditions have 
been reached. Initial conditions are similar to those obtained 
with fryers, in that a mass of cold food is placed in the oven 
on which the steam condenses, leaving a cool atmosphere that 
has to be reheated quickly. A thermostat controlling the 
burner through a relay valve gives a faster operation than a 
direct-acting thermostat, since the gas comes on fully when 
cold food is placed in the oven and so allows it rapidly to 
reach the correct temperature again. 

Some steamers have their steam outlets open to the atmos- 
phere. In other steamers, the steam outlet valve is loaded and 
a pressure slightly higher than atmospheric is obtained. Pres- 
sure up to + Ib. per sq. in. only are used in order to avoid the 
necessity for heavy and therefore expensive construction. (The 
clause in the Factory Acts relating to pressure vessels does 
not apply at these pressures.) 

A steamer not open to the atmosphere must be fitted with 
an anti-vacuum valve to allow air to enter the steamer if the 
pressure inside falls below that of the ambient atmosphere. 
This would occur if the gas were turned out and the door 
left shut when the compartment might be full of steam, which 
would condense and cause a partial vacuum, thus preventing 
the door from being opened against atmospheric pressure; 
in an extreme case, the wall could possibly collapse. 

Although the gas rate is usually controlled by the tempera- 
ture of the steam, it can also be regulated by the steam 
pressure. This pressure increases quickly with a small rise 
in temperature so that a more sensitive control is obtained. A 
thermostatically controlled vent is provided to prevent the 
pressurestat being operated by the initial expansion of the air 
in the compartment as it is heated, and to shut off the gas 
before the required temperature is reached. This vent remains 
open and releases the air pressure until the vapour issuing 
from it reaches the temperature of boiling water; the vent then 
shuts and the pressure increases until the pressurestat goes into 
operation and reduces the gas rate. 


Swedish Development 

A Swedish development consists of a high-pressure steaming 
oven (30 Ib. per sq. in.), which increases the speed of cooking 
as does a domestic pressure cooker. Cooking is done at high 
pressure, and when completed the steam around the food 
disperses and browning is obtained by high-temperature radia- 
tion from electric elements. It is claimed that the weight loss 
is greatly reduced and the speed of cooking increased by this 
method. The initial cost of the oven is high due to the high 
pressure it has to withstand. 
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The best temperature at which to keep food hot is 170° to 


190°F.: lower temperatures are unpalatable, and higher 
temperatures result in over-cooking. The humidity of the air 
surrounding the food is important, as the drying out of foods 
is detrimental both to their value and to the appearance of the 
dish. Insulated hotclosets are shown to be considerably more 
efficient than uninsulated ones. As with ovens and steamers, 
the B.Th.U. per cu.ft. of space increases rapidly as the size of 
the hotcloset decreases, and it is proposed that uninsulated 
hotclosets should have a maximum of 1,900/(/ volume) B.Th.U. 
per cu.ft. of space and that insulated hotclosets should be 75% 
of this, i.e., 1,400/(%/ volume) B.Th.U. per cu-ft. 
Bains Marie 

The term bains marie was used originally to indicate a bath 
of hot water in which utensils containing food were placed to 
keep warm. Special utensils may be designed for this purpose. 
It is often convenient to combine the functions of a hotcloset 
and a bain marie. A recent development has been the air- 
heated bain marie. Filling with water and a steamy atmosphere 
in the kitchen are thus avoided, but accurate thermostatic 
control is necessary if overheating is to be avoided. The high 
thermal capacity of water and its maximum consistent boiling- 
point temperature makes it a useful and easily controlled 
medium for keeping food warm. 

The introduction of cooked food that has been frozen rapidly 
and then stored for a long period has presented the difficult 
problem of quick and even thawing of the food, and then 
reheating it to eating temperature without further cooking. 
An early Watson House development for small quantities was 
a compact oven using natural convection. Further develop- 
ments have been made in larger ovens. 


Non-pressure Boilers 


Continuous-flow non-pressure boilers can be over 70% 
efficient, and over half are over 65%. The pressure-type work- 
ing at high temperatures cannot be as efficient and there is great 
difficulty in reaching the B.S. limit with the tubular heat 
exchanger, although with the finned heat exchanger the B.S. 

j limit can be reached easily. It is being suggested that the limit 
should be reduced to 55% for this type. Bulk boilers show the 
greatest variations in efficiencies and, although the limit is 45%, 
an efficiency of almost 70% is possible. Perhaps the limit 
should be increased to 55%. 

A new development in tea brewing is an appliance by which 
4 gal. of tea are produced automatically from 4 oz. of tea leaf. 
All metallic parts are silver plated to prevent any tainting; the 
tea is brewed under pressure and when infused is transferred to 
glass-lined urns. Coffee is similarly infused at a lower tempera- 
ture, and then given a double filtering. 


Espresso Machines 


The Italians have developed the Espresso coffee machine in 
which hot water under mechanical pressure is forced through 
finely ground coffee to give a fresh infusion for each cup. 
Espresso coffee bars that have sprung up in this country provide 
a market for this type of appliance, which is mainly heated by 
electricity with a gas booster. Considerable help has been given 
with the gas equipment, and it is hoped that this will lead to 
an approved all-gas model. At least one English manufacturer 
has developed equipment to produce the Espresso type of 
coffee, but without the mechanical pressure. 

Labour shortage during and since the second world war has 
accelerated the pre-war tendency towards self service; this, 
together with the desire of the customer to see the food being 
cooked, has increased the amount of counter cooking. In 
America, much of the equipment for this purpose is gas-heated. 
Similar equipment, largely electric, has been developed on the 
Continent, where there is an even greater tendency towards 
eating out. When this type of establishment began to increase 
in this country there was an increase in the sale of electric 
equipment, as the gas-heated American designs were not avail- 
able. This is unfortunate for the gas industry, not only because 
of the loss of gas load, but also the loss of the prestige and 
advertising value of appliances given where they are used within 
sight of the customer. Developments have, however, taken 
place with gas equipment and several makes of appliance are 
now available. 
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DISCUSSION 


Mr. A. O. Russell (Chairman, Catering 
Equipment Manufacturers’ Association): 
‘I should like first to thank and con- 
gratulate Mr. Dunning on his able paper. 
It sums up the work of many years on 
both sides of the industry—the manu- 
facturing and the supply side. 

*B.S.2512 has been welcomed, but 
there is some confusion over the 
Ministry of Power’s H.G.B.5, “ Standard 
Specifications for Cooking Equipment,” 
which has several points of difference. 
We can only hope that the Gas Council’s 
“List of Tested and Approved Gas 
Catering Appliances” will provide the 
short answer for consumers who are try- 
ing to find out what they really require 
or are supposed to buy when all the 
testing is completed. It is not going so 
far as some of us would like. 

‘There is some danger in making 
equipment highly hygienic, streamlined, 
contemporary in design and indistinguish- 
able from electric appliances. There is 
inconvenience in components being so 
enclosed that they are not easily acces- 
sible. The very fact that gas equipment 
can function almost indefinitely without 
actually breaking down tells against it 
when, through abuse and neglect, some- 
thing has to be done, and tough excava- 
tion is necessary to replace a tap. 

“Mr. Dunning’s remarks on safety 
devices are particularly interesting. It is 
not enough to fit something and say it is 
100% safe and foolproof. It might even 
be better to emphasise the dangers. The 
answer is not easy to find, but it should 
certainly include precautions against 
serious damage in the event of an explo- 
sion. Manufacturers are very seriously 
grappling with this problem. 


‘ -frying’ 


‘About grillers, the popular French 
design heated from below has been very 
popular in France since long before the 
war. It is simply dry-frying. We tried 
this with the addition of top heat which 
was so effective that we abandoned the 
bottom heat altogether and found that 
by cooking by contact heat from below 
and radiant heat from above, a minute 
steak could be cooked in 50 seconds! 

‘There has probably been more talked 
and written about grilling than any other 
form of cooking, but it is still the 
simplest and easiest form. You can see 
what is happening all the time and stop 
it when it is finished. It is even simpler 
than boiling an egg. 

‘It is interesting to see how excellent 
are the results from the American Gas 
Association design of deep fat fryer. We 
made two small ones on these sloping- 
side lines before the war, as part of a 
large central range, and they were 
highly successful. We did not pursue 
it, however, as we found that there was 
no real objection in practice to heating 
the base as well, and the simplest, 
easiest-cleaned design gave excellent 
results in every way. 

‘For gas-heated boiling pans, manu- 
facturers have for years had to choose 
between bower-barffed cast iron, which 
is cheap but has a rather short life, and 
stainless steel, which is not entirely satis- 
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factory and is very expensive. Now, 
however, a die-casting of aluminium 
alloy produced specially for use with 
food, has proved entirely satisfactory 
over seven years for all materials except 
lemon juices: and even that one failure, 
after two years’ use, may have been due 
to the high content of the preservative. 
I think the outside suffered. 

‘The heat transfer is more efficient 
than with cast iron, and the heat distri- 
bution is better than with stainless steel, 
the initial cost being very slighly more 
than cast iron. This has enabled pans 
of nearly 40 gal. capacity to be used 
efficiently on gas. 

“On steaming ovens, there have been 
many attempts to provide consistent 
results with unskilled attendants. It 
seems to be generally agreed that the 
ideal steaming conditions are provided 
by about 3 lb. per sq. in. The next best 
is any constant supply of steam. The 
problem has been how to keep that 
supply going. A_ thermo-pressure-stat 
was designed before the war, which 
would only cut down the gas when both 
temperature and pressure were adequate, 
but the thermostatic bellows type of air 
release valve has enabled the pressure- 
stat itself to do the job, provided that 
one can be found to work consistently at 
a negligible or almost atmospheric 
pressure. The fact that Mr. Dunning 
has shown that the thermostat-controlled 
and the pressure-stat-controlled steaming 
ovens give equal performance is com- 
forting, as I have not found a pressure- 
stat which would give the practical 
results we needed, under working con- 
ditions.’ 

Mr. A. V. Horsfall (West Midlands 
Gas Board): *The author has again 
given us a paper to his customary high 
standard on a subject in which he is 
recognised and acknowledged as a lead- 
ing authority. I would here like to pay 
a tribute and acknowledge my personal 
thanks to the generous assistance given 
by Mr. Dunning and his staff at Watson 
House to me in my capacity as Chair- 
man of the Catering Panel. 

“The author makes a _ comparison 
between the number of manufacturers 
producing catering and domestic gas 
appliances and from the figures quoted 
it might be thought that the profit margin 
on total sales possibly provides catering 
manufacturers with insufficient incentive 
to approach costly appliance design 
modifications with any real abounding 
enthusiasm. 


Stimulus of Enthusiasts 


‘It says much for the stability and 
grasp of detail which the gas industry 
has in the catering trade that after many 
static years, manufacturers under the 
stimulus of enthusiasts like Mr. Dunning 
now recognise the inherent business 
possibilities arising from the need for 
both new and replacement equipment, 
that they are actively co-operating in 
new and costly development. 

‘The author mentions that gas serves 
over 90% of the catering establishments 
in this country. Because of the long and 
close association between the gas and 
catering industries, it is also probably 
true that of this 90%, some 60% con- 
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tinue to use equipment which has served 
too long and in many instances may be 
obsolete. 

‘Possibly arising from conditions of 
scarcity and the attraction to the manu- 
facturers of more rapid economic 
improvement in fields other than heavy 
duty appliances, too many of these 
appliances have been patched and 
repaired beyond their efficiently useful 
life. There exists therefore a consider- 
able field for new and replacement gas 
catering equipment, operating to the 
benefit of the hotelier and caterer, at 
increased efficiency and lower running 
cost, as indicated in Mr. Dunning’s 
paper. 

‘In my view, much of this business 
lies in default because as an industry we 
have insufficient trained staff specialising 
in the catering trade and continue to 
rely upon holding and increasing this 
valuable business, with its excellent load 
factor, by using industrial representatives 
to cover catering almost as a poor-rela- 
tion sideline. 


More Specialists 


‘I would suggest the appointment of 
more catering specialists in area boards 
with an initial and detailed training 
under the guidance of Mr. Dunning at 
Watson House. I am glad to say that 
in the West Midlands we hope shortly 
to make such an appointment. 

‘On the question of ignition, I am 
yet to be convinced that any form of 
ignition other than the shielded perma- 
nent pilot offers acceptable advantages to 
the professional chef or cook, parti- 
cularly in establishments where burners 
are frequently left lighted when serving 
no useful cooking purpose. 

‘Flame failure protection might, 
however, be more generally adopted for 
burners in enclosed or unsighted loca- 
tions to overcome hazards, no matter 
how much past evidence fortunately 
proves accidents from such hazards to 
be of infrequent occurrence. 

“On the question of boiling plate 
design, more attention could’ with 
advantage be given to hotplate height. 
It is very important where heavy and 
often awkward loads have to be lifted, 
placed and moved about on the hob. The 
same considerations as for domestic 
cookers do not apply, since heavy duty 
appliances are often fitted on isolated 
and island sites and do not have to 
match up in height to adjacent furniture 
as in domestic kitchens. 

‘I am intrigued by the author's state- 
ment that the type of oven mainly used 
by women cooks has two side burners. 
There can surely be no question of two- 
burner ovens being specially available 
for women cooks, but it may well be 
considered of some fascination that sex 
has now entered into ovens. On the 
other hand, two burners must bring 
more risk of blockage from spillage than 
one burner, and therefore there is some 
maintenance consideration. 

“After all the remarkable work so 
ably undertaken over the years by the 
author and given that one oven burner 
can be as efficient as two, I am sure 
that the task of convincing the ladies 
that they may be wrong would be 
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undertaken by Mr. Dunning with both 
zest and even relish. 

* My impression is that the success of 
the electric contact grill was short-lived 
and today has rebounded to the discredit 
of the electrical industry because of the 
contact grill’s very poor cooking quality 
where its speed only served to dry out 
juices so essential to the flavour of 
cooked meats, especially steaks. 


Unsatisfactory Appliance 

‘While it is interesting to learn that 
similar speed can be achieved with gas 
contact—or properly to describe the pro- 
cess conduction grilling—I hope we shall 
not be misled into imitating the mistakes 
of our competitors by marketing such an 
unsatisfactory appliance to the detriment 
of high quality and natural-flavoured 
cooking by the infra-red gas grill. 

“One last word—the author points to 
the possibilities opening up to equipment 
manufacturers in the event of European 
interchange of trade without tariff 
barriers. Should this suggested state of 
affairs become fact, it is to be hoped that 
British equipment conforming to the 
high technical requirements in_ this 
country will successfully find an addi- 
tional market and prove that not only 
British gas appliances but also the food 
cooked in them has a quality to delight 
the palate of our Continental friends.’ 

Dr. D. E. Klue (Assistant Chief 
Engineer, J. Lyons & Co., Ltd.): *‘ You 
will appreciate that I can only contribute 
to these proceedings by confining my 
remarks to the user’s point of view. 

“Mr. Dunning’s paper covers its sub- 
ject so completely as to embody the 
“ users’ needs and wishes,” but I would 
like to emphasise his reference to auto- 
matic ignition. It seems to me _ that 
more consideration should be given by 
manufacturers of catering appliances to 
fitting automatic ignition, particularly to 
such burners as are not visible or not 
easily accessible; such automatic ignition 
must be foolproof either by mechanical 
procedure or by incorporating safety 
controls. For it would be a great 
advance and a considerable relief to 
caterers and their staff if the lighting 
of gas-fired catering appliances pre- 
sented no more inconvenience or appre- 
hension than does the action of switch- 
ing on an electric light. 

“I should also like to emphasise ease 
of cleaning and here both design and 
finish must play their part, for we must 
accept the fact that psychology plays a 
very large part, and the lighter shades of 
finish enable the results of cleaning to be 
seen. 

‘Some of you might be interested to 
learn that in a typical London teashop 
during a certain day in 1957, 3,816 
customers entered the shop and 3,816 
cups of tea or coffee were ordered. On 
the debit side should be noted 19,282 
pieces of china and silver which had to 
be washed.’ 

Mr. J. Benham (Technical Director, 
Benham and Sons), who spoke next, 
said : 

‘I am afraid my comments will be 
comparatively minor ones. In the first 
place, it would be interesting ‘o manu- 
facturers to know the size of the catering 
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load; that is, we know from what Mr. 
Dunning has told us the number of 
catering appliances sold, but what is the 
relative importance of the catering load 
from the gas consumption point of view 
to the gas boards, compared with the 
domestic load? We sometimes feel we 
are very much the naughty boys com- 
pared with domestic manufacturers who 
are so often held up against us from the 
design point of view. 

‘I do not think Mr. Dunning could 
expect me to agree that catering appli: 
ances are behind domestic appliances in 
design. If they are, it is obviously 
because the number of domestic appli- 
ances is so much larger than the number 
of catering appliances. In addition to 
the ten-to-one margin Mr. Dunning 
has mentioned, it must be remembered 
that substantially domestic appliances 
are one standard type. I do not mean 
design standard, but serving one standard 
purpose, whereas every kitchen dealing 
with the catering trade has a very wide 
range of appliances, so the balance is 
much more than ten to one against the 
catering appliances. 

‘Mention is also made of enclosing 
governors inside the casings of the 
appliances. We have never agreed 
with Mr. Dunning on this point. It 
seems to us that the appearance of the 
fitting may be improved by enclosing 
the governor, but you make the governor 
inevitably much more difficult to get at 
and you are not always free of trouble 
from the governor getting overheated. 

‘Mr. Dunning mentions the 
possibility of the import of foreign 
apparatus into this country and export 
from this country to certain countries 
abroad. Quite a lot of work could be 
done by Watson House which would be 
much appreciated by manufacturers in 
persuading some of the component 
makers to produce more standardised 
designs and ones specially made for 
catering rather than domestic appliances. 
A great many thermostats are obviously 
adaptations of those used on domestic 
appliances which have been the only 
type available for catering appliances, 
but are not the most useful type. 


Steady Does It 


‘There are a number of proposals in 
the paper for alteration to the British 
Standard. I do urge that this should not 
be done too quickly. Continued 
modifications in apparatus which might 
be caused by changes of the standard 
must give many people the impression 
that their apparatus, which has only 
been in a few years, is out of date. 

“The last thing I want to ask is 
whether Watson House are trying to do 
too much. It seems to me that possibly 
the situation could arise where the 
manufacturer could sit back and say all 
this work has been done and why should 
he do it? That is dangerous. 

‘Another aspect of the same matter 
is that it seems that we have not finished 
by having a British Standard, since we 
have received another publication called 
H.G.B. 5 only three years after the 
British Standard. Some of the specifica- 
tions in H.G.B. 5 are out of date before 
they are published. When a manu- 
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facturer is expected to quote and either 
comply with the specification completely 
or else specify where he departs from it, 
it must have the effect of making him 
decide. either to ignore it completely 
or else to base his design on something 
which he might consider is already con- 
siderably out of date.’ 

Mr. L. T. Minchin: ‘1 have a feeling 
that the industry is rather more com- 
placent than it should be on the question 
of safety taps. We should call them 
taps now, I think—safety cocks and 
safety taps. 

‘The prevalent practice of using the 
drop fan type of cock seems to be going 
on. This is, however, a form of tap 
which can be turned up by a single blow 
of the hand or, indeed, a cuff can be 
caught in the cock so that it is turned 
on by accident. It is so important that 
the oven should not be turned on by 
accident that I do think more attention 
should be paid to designing a safety 
cock. 

‘Very few of the present types in 
use, and certainly not the drop fan cock, 
really qualify in my opinion for the 
title of safety. 


Thermal Efficiency 


‘I feel rather sad to see 30, 40, and 
50% given for thermal efficiency on 
boiling burners. The fault lies in the 
complete lack of any organised research 
into the fundamental principles of heat 
transfer from flames. This most im- 
portant phenomenon of the reaction 
between a flame and a solid surface 
which is at the basis of so many applica- 
tions of the gas industry and certainly 
the basis of a great many cooking 
applications is really not understood 
thoroughly.’ 

Mr. W. T. Lane (South Western Gas 
Board): ‘There are some facts of out- 
standing interest in the introduction to 
the paper. These are contained in the 
second paragraph which | should like 
to quote: 

‘“To equip these establishments, 
about 60 manufacturers make over 
1,000 different types and sizes of gas 
catering appliances. About 50,000 
appliances are sold per annum, some 
by the gas boards, but most by the 
manufacturers themselves, or by their 
agents. By comparison, 500,000 to 
750,000 domestic gas cookers, made 
by a dozen manufacturers and in 60 
different types and sizes, are sold 
annually, almost entirely through the 
gas boards.” 

‘Multiplicity of types of appliances 
can never achieve any form of standardi- 
sation and therefore consequent develop- 
ment and design, and the irony of the 
situation is clearly shown in the passage 
that I have quoted. 

‘When the Gas Boards virtually con- 
trol the sales of domestic appliances 
varieties are limited but, as we all know, 
there is advancement in design which 
acts separately as an incentive between 
competitive manufacturers. 

‘What is the position on the catering 
side? The major gas cooking appliances 
sold to-day, with possibly a few excep- 
tions, are virtually the same as those 
appliances the design of which was pro- 
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bably introduced to the industry over 
20 years ago. Is this satisfactory when 
one considers the opportunities which 
have existed, and still exist, for the sale 
of catering appliances in the last five 
years or more? 

‘Too often one comes across evidence 
of old gas appliances being replaced by, 
particularly at present, the forced 
draught type solid fuel cooker. Surely 
there is not one thing that this appliance 
can do any better than gas; but in the 
eyes of the owners or users it is some- 
thing that is new in design, presumably 
economic in operation, and productive 
of satisfactory results. 

‘I am surprised, therefore, that the 
author makes no reference to this appli- 
ance in the section of the paper dealing 
with heat storage cookers, and I may 
say that in no case have I seen this 
particular solid fuel cooker installed 
specifically in kitchens where a 24-hour 
service was provided. On the con- 
trary, it seems to be a choice in various 
types of catering establishments, and I 
can instance cases in a well-known group 
of hotels, in school meals kitchens and 
in large works canteens. 

‘In the school meals organisation 
alone the total sales of gas appliances 
must run into hundreds of thousands 
of pounds, 

* Yet in general the gas industry takes 
little or no part in these transactions. 
Those who are responsible for the pur- 
chase of these appliances can have but 
little knowledge or experience of what 
can be regarded as good practice in 
such matters. If an appliance reasonably 
resembles its name, the education com- 
mittees, by virtue of the ever-present 
need for economy, are more inclined to 
purchase obviously in the cheapest mar- 
ket—and unfortunately at prices equal 
to the same manufacturer’s net terms to 
the gas industry, in our opinion a very 
unfair condition. 

‘In the South Western area some pro- 
gress has been made in the direction of 
interesting education departments in 
allowing the Board to handle such 
enquiries, even on a cost plus margin, 
and in this connection the interest and 
the value of the Watson House Centre 
has had its effect. 

“Two conditions have brought this 
about. One is the realisation by the 
Board, consequent upon a special investi- 
gation, that complaints arising from so- 
called ineffective service were, in fact, 
established as incidences of a complete 
lack of understanding by the school 
meals headquarters and operational staff 
of a simple “know-how” of selection, 
installation and usage of catering appli- 
ances. 

‘The second point is the existence of 
the Food Hygiene Regulations, 1955, of 
the Food and Drugs Act. While the 
author of the paper has referred quite 
briefly to these regulations, their influ- 
ence and value in promoting sales is well 
worthy of further consideration. 

‘The author makes reference to the 
existence of a catering panel advisory 
to the Watson House Technical Com- 


mittee. I am of the opinion that the 
standard of the brochures supplying 
technical information for owners or 
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operators of catering establishments 
prepared by this panel could have been 
improved. One brochure entitled ‘Gas 
and the School Meals Service’ has been 
received with almost ridicule, in particu- 
lar by competent school meals organisers, 


where reference is made to kitchen 
planning.’ 

Mr. Dunning, who then replied, said: 
‘First of all, with regard to the 


Ministry of Power standard, we in the 
Watson House Centre did make early 
representations to this Committee, and 
I think that the standard as now pro- 
duced is quite satisfactory. It is in line 
with the British Standard in all respects. 
The fact that it asks in some respects 
for something higher than the British 
Standard is the prerogative of any buyer. 
If he is willing to ask and pay for a 
higher standard, he is entitled to have 
that higher standard. But the methods 
of applying the test and the standards 
required are still within the framework 
of the British Standard. 

‘With regard to explosions, I might 
mention that in the tests we carry out we 
blow up everything that comes to us. 
In that work we have had much valuable 
experience and we are able to show 
manufacturers how to design the equip- 
ment so that it cannot blow up. We 
quite realise that we are dealing with 
untrained staff, but a lot can be done in 
the design, as one manufacturer knows 
very well of one of the pieces of equip- 
ment we did blow up. 

‘There is one point 


people have 


mentioned on the Hypact burner: We 
have attempted to give higher speeds 









and higher temperatures—what the 
caterer has asked for. If he can do with 
lower temperatures he has only to turn 
it down. Once you have the higher 
temperatures, it is quite easy to have a 
lower temperature. And, of course, if 
it is not necessary you can arrange for 
it to be designed for a lower tempera- 
ture and not leave it to the cook. I 
quite agree that you can easily waste 
gas. 


‘I am very interested in Mr. Klue’s 
remarks with regard to automatic igni- 
tion. There is no doubt that big 


improvements will take place here. As 
with domestic appliances our aim is that 
when you turn on any tap it lights and 
then all questions of explosions and so 
on disappear. 


‘With regard to Mr. Benham’s points, 
we are very interested in what he has to 
say. We are always torn between help- 
ing the manufacturer to the extent of 
designing his equipment for him and 
leaving it all to the manufacturer. 
Obviously the manufacturer who main- 
tains expensive laboratories wants to 
feel he is getting some cash value out 
of them. I can assure you that he does, 
because the amount of technical help 
we are able to give is limited, and Mr. 
Benham will, I think, agree that the 
technical man can appreciate the help 
that we give and go away and use it to 
very much better effect than everyone 
else. 


‘I agree with Mr. Minchin that 
fundamental research is required, and 
more of it.’ 





Between sessions: A group of W. C. Holmes & Co., Ltd., men compare impressions. 





Left to right: E. L. Eggins, Station Engineer, Cheltenham, O. H. W. Boonham, D‘visional 
Production Engineer, Cheltenham, P. J. Purnell, Station Engineer, Gloucester. 
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Coal Supplies for the Gas Industry 


By CHARLES JOHNSON, M.1.Mech.E., M.Inst.GasE., A.M.I.C.E., 


COAL OFFICER, GAS COUNCIL. 


= has been a marked quickening of demand for 
power and energy throughout the world in recent years, and 
growing importance has needed to be attached to sources of 
primary fuels, principally as coal, oil, and natural gas, and 
more recently to the supply of nuclear power. 

In recent years, the oil industry has greatly increased its 
refinery capacity in Great Britain and has made more readily 
available a wide range of products, which has encouraged a 
number of fuel users to change from coal to oil on account 
of the greater convenience of supply and use. 

Whenever there is a shortage of fuel, or the supply of fuels 
gets out of balance, it is not unusual to ascribe the cause to lack 
of national policy, despite the difficulty of defining such a 
policy, still more of adhering to it when disruptive causes lie 
outside this country. It would be more rational to examine 
the nature of our fuel supply, of which coal is the major 
constituent. 

In 1955 nearly half the total usage of fuel in Britain occurred 
as coal burned in the raw state, with the unavoidable accom- 
paniment of ash, smoke, and general waste. Gas and coke were 
equivalent to only half as much coal as was burned in the raw 
state. The scope for economy in the use of coal, which one 
day may be forced upon the nation, is obvious and abundant. 
The gas industry must endeavour to avoid supplies of gas and 
coke being jeopardised over any period for which a shortage of 
fuel has been authoritatively forecast. It must also endeavour 
to ensure the greatest possible degree of market stability of gas 
and coke, particularly when smokeless zones are being created 
by local authorities in accordance with the Clean Air Act. 
Presumably, the gas industry will elect to participate fully in 
both markets rather than to limit its production of coke and 
consequently abandon part of its vested interest in that market. 

It is imperative that the supply of indigenous coal be used 
most economically and that dependence upon imported fuels 
be reduced to a minimum. The essential import over the next 
10 or 20 years could be so costly as to offset a disproportionate 
effort by other sections of industry, and this would suggest that 
a more rational and co-ordinated approach to the best method 
of using the nation’s coal can no longer be delayed. Primarily, 
the responsibility for ensuring a rational disposal of coal accord- 
ing to consumers’ requirements rests with the Ministry of Power, 
but in effect the implementation of any system of disposal rests 
with the National Coal Board. Understandably, legislation that 
might have for its purpose restriction of choice of coal would 
be introduced with reluctance; consequently, the preferred 
instrument has been price, which the National Coal Board has 
employed in a tentative way over the past few years. Seemingly, 
it has been its aim to safeguard supplies of coal with special 
properties by encouraging those consumers who did not need 
to use such coal to confine their demands to general-purpose 
coal, which was sold at a lower price. To achieve this, the 
price of carbonisation coal has been substantially increased, 
with the unfortunate result that prices for gas and coke have 

needed to be increased accordingly. 


Consumption Not Influenced by Price 


An even more unfortunate result, or lack of result, is that 
this price policy has not influenced the general body of con- 
sumers away from the use of carbonisation coal. Clearly, as a 
deterrent against its improper use, the ceiling price of carboni- 
sation coal has not yet been reached and, as affecting the 
carbonisation industry, the desired end is not being achieved by 
the best means. It would appear more equitable to supply the 
requirements of different categories of coal consumers accord- 
ing to their needs and at prices consistent with the nature of 
the coal. The likelihood of bituminous coal remaining a 


permissible domestic fuel, at least in air-polluted areas, will 


diminish, and ample inducement should be provided to persuade 
industrial users of coal to modernise their power plants so that 
general-purpose coal can be burned more efficiently and more 
economically than the carbonisation coal that many of them 
are now burning. A more positive deployment of specific coals 
into specific markets, aided by a price structure more directly 
related to quality, would encourage the gas industry to review 
its sources of manufactured gas, safe in the assurance that there 
would be an adequate supply of suitable coal and that gas and 
coke could be manufactured at a cost that would stimulate their 
widespread use in preference to raw fuel. 


Pattern of Traditional Supplies 


By the time of the outbreak of the second world war a 
pattern of traditional supplies of coal to the gas industry had 
become established in a period of relative stability as affecting 
both the methods and the economics of gas manufacture. It 
was possible to predict within narrow limits the quality of the 
coal to be received and the results to be obtained when it was 
carbonised under normal conditions. The gas industry mostly 
used high-quality coal, much of it graded, preferably not 
exceeding 6% of ash or 2% of sulphur, capable of giving a 
good thermal yield of gas and a good proportion of robust 
coke when carbonised at a high temperature. Exceptionally, 
coal of less suitable quality was used as a matter of local 
economy where savings in price and cost of transport could 
be effected. 


Mr. Charles 
Johnson 





In Scotland, where weakly caking and non-caking coal pre- 
ponderated, the general trend was towards the carbonisation 
of graded coal in vertical retorts. In the North of England, 
Northumberland graded coal and Durham mixtures (miscalled 
* unscreened’) were used. In the Midlands generally, Yorkshire 
coal was preferred, but substantial quantities of Lancashire, 
North Staffordshire, Nottinghamshire and Derbyshire coal 
were also used, most often locally, with a marked preference 
for graded sizes. In the London area and along the South 
Coast, Durham mixtures were almost invariably used because 
of the low cost of coastwise transport from the coalfield, 
despite the strongly caking nature of much of the coal. Away 
from coastal areas, in the South, much Yorkshire coal was 
used, and there was no alternative to the high cost of its 
transport by rail. In the South West, considerable use was 
made of the coalfields of South Wales, Bristol and Somerset, 
and Forest of Dean, although much of the coal was difficult 
to carbonise and contained a high proportion of ash. Simi- 
larly, but of less significance, some strongly caking coal from 
the Kent coalfield was used locally. 


— 
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Although since 1938 the annual quantity of coal supplied 
has increased by 8 mill. tons, or nearly 40%, the proportions 
from the major coalfields have been fairly well maintained, 
if due allowance be made for the changed conditions within 
the coal industry as a whole. The overall shortage of carbon- 
isation coal in Scotland cannot be remedied, and substantial 
quantities of coal have needed to be supplied from Northumber- 
land and Durham to meet the requirements of the Scottish 
gas and coking industries. The total import of coal amounted 
to 114 mill. tons in 1955, and to 5 mill. tons in 1956, but, 
unfortunately, the facilities at British ports designed for the 
export of coal were not equally well suited to its import. 
Supplies of home-produced coal may be inadequate in future 
years, and some gas boards may have to unload and use 
imported coal. In those circumstances, they should be per- 
mitted to voice an opinion about the type of imported coal 
that they could best use. 

The proportion of coal from the North Eastern Division 
has been maintained, although to do so has involved an 
increased annual supply of 24 mill. tons. Yorkshire coal has 
a deservedly high reputation, but the expected supplies have 
not materialised and requirements have been met by a degree 
of substitution of inferior coal. This coalfield is preponderat- 
ingly the mainstay of the gas industry and apparently will 
remain as such so long as the best all-round economy for 
the majority of gasworks depends upon high-duty carbonisa- 
tion in continuous vertical retorts to give the maximum produc- 
tion of gas at approximately declared calorific value and of 
clean free-burning coke. 


Importance of East Midlands 


The East Midlands Division generally stands in support 
of the Yorkshire coalfield; its gas coal comes principally from 
Nottinghamshire and Derbyshire and is not of as good quality 
at Yorkshire coal. The East Midlands will ultimately assume 
a position of major importance to the nation, and perhaps to 
the gas industry; particularly if the production of special coke 
were to become substantial. In the period under review, 
supplies from the East Midlands coalfield to the gas industry 
have increased by 2 mill. tons a year. 

In 1955, the supply of coal consisted of 73% as graded 
coal normally of 4 in. by 2 in. size or bigger, 24% as a mixture 
of sizes (usually designated as ‘unscreened,’ ‘ reconstituted ’ 
or ‘thro’ and thro’’ and meaning a mixture of all except 
the larger sizes), and 3% as smalls. Included with the graded 
coal was approximately 1 mill. tons of large coal such as the 
gas industry would not normally require. The extent to which 
large coal augmented the supply of gas coal was an indication 
of the strained resources of graded sizes. The inclusion on 
occasion of other coal of less suitable type was a similar 
indication. 

The gas industry has a limited interest in the very strongly 
coking coal of Durham and South Wales and the very strongly 
caking coal of Kent, Bristol, and Somerset. Adequate quanti- 
ties of coal of these types were available and were supplied 
to the appropriate extent of 64% of the total. The main and 
essential supply for the great part of the industry is the high- 
volatile caking coal of ranks 500 and 600, and to a lesser extent 
of rank 700, which gives a high yield of gas and a robust 
coke. The proportion of coal of ranks 500 and 600 increased 
from 64% in 1948 to 77% in 1955 and the proportion of rank 
700 decreased from 19% to 10%. Much coal of rank 700 
was fully acceptable as a local supply, particularly in Scotland 
and Lancashire where there were deficiencies of the more 
desirable types of coal. The proportion of weakly caking and 
non-caking Scottish coal, of ranks 800 and 900, used for gas 
making has nearly doubled since 1948 at the expense of rank 
700, but with a slight compensatory lift in rank 600. Respect- 
ing other coalfields and after taking into account coal required 
for total-gasification plants, the small remaining proportion of 
coal of rank 800 probably reflected the extent to which un- 
suitable coal, as exemplified by rank, was accepted in substitu- 
tion for more desirable types. 

The total moisture in the coal received was 5%, about half 
of which was adventitious and reflected the growing extent 
to which washing has become an integral part of coal pre- 
paration. The average ash content was 6.3%, dry basis. The 
figure for the Scottish coalfield was nearly 8% and reflected 
the faulted and difficult nature of many of the higher-rank 
It might have been expected that where there had to 


seams. 
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be recourse to the more abundant low-rank coal the supply 
would have been of lower ash content. The average ash in 
the coal supplied from the Northern and Durham coalfields 
was 7.8% and 7.5%. dry basis, respectively, which was sub- 
stantially higher than for supplies before the second world 
war. Cumberland coal is mostly high in ash and not easily 
cleaned, Northumberland coal is variable and Durham coal 
is mostly low in inherent ash. Coal preparation over much 
of this area is in course of transition from dry cleaning to 
washing. Eventually, clean coal should again become available 
although it is likely to be accompanied by much water, which 
will be regretted as Durham coal is naturally low in inherent 
moisture. Over the main Midland coalfields, the average ash 
content was 5.3%, dry basis, and for the best coal was lower 
and probably approaching the economic limit. In Lancashire, 
natural difficulties have now imposed a limit on the availability 
of clean high-rank coal owing to the age of the coalfield and 
the faulted pattern of many of the seams. Somewhat similar 
circumstances prevailed in the North Staffordshire coalfield, 
but there will continue to be a valuable supply of gas coal 
from this area. In the South Western Division, coal from the 
South Wales coalfield is of higher than average ash content; 
from the Bristoi and Somerset coalfield exceptionally so and 
to the extent that coke of satisfactory quality cannot be pro- 
duced from it. It was largely on this account that the average 
ash in coal received from the South Western coalfield as a 
whole amounted to 8.1% dry basis. 

The availability of town gas has increased from about 
260,000 mill. cu.ft. in 1921 to 603,000 mill. cu.ft. (2,900 mill. 
therms) in 1955, and with minor exceptions the availability 
has increased each year. The annual rate of increase between 
1921 and 1939 was 1.7% compound, between 1939 and 1955 
it was 3.4%, and over the whole period 1921 to 1955 it was 
2.5%. Gas boards have estimated a total availability of 
3,090 mill. therms of gas by 1960, which implies an annual 
rate of increase of 1.6% compound. 

The increase in gas available by 1959-60 will be 188 mill. 
therms, of which 161 mill. therms will be purchased and 27 
mill, therms will be made at works. This indicates that 
increased purchases of gas will nearly suffice to meet the 
expanded requirement by 1960. The principal increase will 
be as coke oven gas, but a notable new source will be gas 
made from oil products adjacent to a refinery. The quantities 
of coal carbonised and of coal gas made will be virtually 
unchanged, water gas will be reduced by over 95 mill. therms, 
and oil gas will be increased by more than that amount. 


Coking Industry Gas Purchased 


The major source of purchased gas will be the coking 
industry. At present slightly more than half of the total gas 
made at coke ovens is used by the gas industry and the iron 
and steel industry, in about equal proportions. The gas 
industry might, therefore, be able to purchase coke oven gas 
up to a rate of 550 mill. therms a year, or more according 
to the fuel policy of the industries concerned. 

Oil refinery gas as a source of town supply is planned to 
increase to 49 mill. therms by 1960; over British oil refineries 
as a whole there would seem to be capacity to increase this 
quantity substantially. There is no indication of any 
significant change in the small quantity of liquefied hydro- 
carbon gas purchased from oil refineries for use as a source 
of town gas. 

The quantity of methane from coal mines, supplied to the 
gas industry in 1955, was 300,000 therms. It is unlikely that 
recovered mine gas in relatively pure form will become sub- 
stantial in the foreseeable future, although where it occurs 
mine gas may have local significance, particularly in North 
and South Wales. 

Small supplies of natural gas have been located in Great 
Britain, and a limited commercial exploitation is due to start 
very soon. 

Given reasonable participation in world trade, it might be 
justifiable to assume that the demand for town gas in Great 
Britain will continue to grow and that the price of gas relative 
to other principal fuels will not change adversely. Imple- 


mentation of the Clean Air Act, 1956, should have the effect 
of increasing the demand for gas and coke, with the probable 
result that greater use will need to be made of coal carbonis- 
ing plant and less use of gasification plant, particularly of 
plant for the manufacture of water gas and of producer gas 
as a diluent. 
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There is no firm estimate available of the total require- 
ment of gas by 1965, but, as mentioned previously, an annual 
progression of 1.6% indicates a figure of 3,345 mill. therms. 
Purchased gas, including gas purchased from or made at oil 
refineries, may be of the order of 695 mill. therms and so 
there would need to be made at works 2,650 mill therms. 
Under operating conditions such as area gas boards have 
assumed would prevail in the year 1959-60, the quantity of coal 
to be carbonised in the year 1965 would be 30 mill. tons and 
the quantity of coke available for sale would be 124 mill. 
tons. If it were designed to sell as much coke as possible 
and the same proportion of assumed base-load gas made in 
water gas plants were transferred to coal gas plants as, by 
way of illustration, was shown for the year 1959-60, the 
quantity of coal to be carbonised would be increased from 
30 to 314 mill. tons and the quantity of coke available for 
sale would be increased from 124 to 134 mill. tons. 


Underground Storage 


The underground storage of gas in gas-tight geological 
structures of anticlinal form has become an established feature 
of the transportation and storage of natural gas in America. 
Similar practice is now being adopted on the Continent, where 
three storage systems have recently been constructed with 
working capacities ranging nominally from 4,000 to 11,000 mill. 
cu.ft. of gas. Underground anticlinal structures exist in Great 
Britain: some are known to be faulted and fractured, some 
are known to contain natural gas, and for some others it would 
need to be proved whether they were capable of retaining gas. 

The purpose of mentioning the subject here is that under- 
ground gas storage might ultimately be the means of providing 
the most economical system of supply. Gas-manufacturing 
plant could be centralised at strategic points and the majority 
of gas-consuming areas could be supplied by an integrated gas 
distribution system embracing main sources of gas and bulk 
storages. Peak-load and seasonal-load production might even- 
tually be eliminated and, if so desired, the whole of the 
production could be confined to coal carbonising plant, thereby 
ensuring maximum availability of coke. 

It would be reasonable to expect an improved gas yield as 
a result of increased base-load working of carbonising plant, 
and the present yield of 75.2 therms per ton of coal carbonised 
might increase to 77 therms. In such case, the annual quantity 
of coal carbonised by 1965 would be 344 mill. tons and the 
quantity of coke available for sale would be 16 mill. tons. 

With a high degree of integrated supply, a plant load factor 
of 90% should be attainable, thereby requiring a total installed 
capacity of 8.1 mill. therms a day, all of which could be 
carbonising plant. The total installed capacity of all gas- 
making plant in April, 1956, was 11.8 mill. therms a day, of 
which 7.6 mill. therms was carbonising plant. Gas boards 
have estimated that the installed capacity of all gas-making 
plant by April, 1959, will have been increased to 12.34 mill. 
therms, but carbonising plant will have been reduced to 
7.34 mill. therms. The load factor on all plant will then 
be 56%, and on carbonising plant will be 78%. The achieve 
a possible requirement of installed capacity in 1965 of 8.1 mill. 
therms of gas made a day, consistent with a load factor of 
90°, the annual rate at which new plant will need to be 
provided will be no greater between 1960 and 1965 than the 
rate at which area gas boards have estimated to install new 
plant up to 1960. 

The National Coal Board has estimated that the annual 
availability of carbonisation coal will increase from 87.5 mill. 
tons in 1955 to 98.5 mill. tons in 1965, but there is no informa- 
tion to indicate what will be the contributon from each coal- 
field. Not all carbonisation coal is sufficiently low in ash and 
sulphur to be suitable for use by the gas and coking industries 
and it is usually desirable to limit the sulphur in coal used 
for the production of metallurgical coke to 14%, and in coal 
for gas making to a figure of fairly similar order. According 
to Ellis, 97 mill. tons of carbonisation coal were available in 
1952, but only 61 mill. tons were of a quality suitable for 
use by the carbonisation industry. 

Consistent with published information, an estimate has been 
made of the quantity of carbonisation coal that will be of 
a quality suitable for use by the gas and coking industries 
in 1965. As a criterion of suitable quality, there has been 
discarded half the coal available from seams containing 
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between 1.6% and 2.0% of sulphur, and all the coal containing 
more than 2.0% of sulphur, also half the coal from seams 
containing between 8% and 12% of ash, and all the coal 
of more than 12% of ash. If the estimate of the National 
Coal Board is fulfilled, namely that 98 mill. tons of carbonisa- 
tion coal will be produced in 1965, then it is estimated that 
within the above-mentioned limits of sulphur and ash not 
less than 62 mill. tons will be of a quality suitable for carboni- 
sation, and about 36 mill. tons will not. 

In 1956, the gas industry carbonised 28 mill. tons of coal, 
and the coking industry, 29 mill. tons, making 57 mill. tons in 
all. and of this amount about 50 mill. tons was carbonisation 
coal within ranks 301/600. It has been estimated that under 
certain circumstances, perhaps remote in its case, the gas 
industry might carbonise 34 mill. tons in the year 1965, and 
the coking industry, 40 mill. tons, making a possible total 
requirement of 74 mill. tons. Not all this quantity needs to 
be carbonisation coal, as by 1965 a higher proportion of low- 
rank coal will be used than at present for blending. Some 
coal of higher ash or sulphur content than was deemed suit- 
able by the quality discard method will continue to be used 
locally, and some coal of rank 700 will be used. Within an 
estimated total annual requirement of 74 mill. tons, the 
requirement of carbonisation coal of suitable quality will 
probably be of the order of 60 mill. tons and will not, there- 
fore, exceed the estimated availability of suitable carbonisation 
coal. 

The size of the available coal is of considerable importance 
to the gas industry because of the economical working of 
graded coal in continuous vertical retorts: at the present time, 
73% of the total supply is graded. The coking industry 
requires all small coal, and it is of little consequence what 
sizes are delivered, because supplies are crushed to 4} in. or 
less according to the degree of blending practised. It is for- 
tunate for the gas industry that there is an abundant supply of 
small carbonisation coal available for the coking industry, and 
that the complementary nature of the requirements of these 
two industries permits of the whole production of suitable 
coal being acceptable to them. 


Dependence on Imported Fuels 


The steady rise in industrial activity and social standards in 
Great Britain has resulted in a substantially increased con- 
sumption of fuel so that the total requirement has now out- 
stripped available supplies from home sources and has created 
an undesirable dependence on imported fuels. Regardless of 
whether coal production can be restored to its old order, the 
national economy will be best served by endeavouring to use 
coal with the highest practicable degree of efficiency. It has 
been authoritatively estimated that many millions of tons of 
coal could be saved annually by the use of modern equipment 
and more amenable fuels. Unfortunately, consumers have the 
impression that coal is still the cheapest fuel, and so there 
can be little hope of voluntary change unless supplies of 
coal are made more difficult to obtain and more expensive to 
buy in those markets that it is desired to discourage. At the 
same time, the carbonisation industry needs the opportunity 
to be able to sell gas and coke into those markets at such 
prices as will induce consumers to make the required change 
without apparent persuasion. Such a policy appears to be the 
reverse of what has applied over recent years, during which 
time the price of carbonisation coal has been progressively 
increased but without achieving the desired effect of discourag- 
ing consumers from burning carbonisation coal in the raw 
state. It may well be the case that national economy in the 
use of coal, and the hope of any substantial reduction in 
atmospheric pollution, depend for their success on a much 
more sensitive system of coal prices than has hitherto existed. 

It is hardly to be doubted that, for as far into the future as 
needs to be seen, the gas industry will welcome an oppor- 
tunity to substitute smokeless fuels for high-rank coal as fast 
as this is progressively withdrawn from the market. With 
certain significant exceptions, carbonisation coal is being 
restored to an acceptable standard of quality, and there is 
evidence that supplies for the future can be satisfactorily main- 
tained. The limit of the nation’s mounting fuel requirement 
is not yet predictable, but the physical limit of its coal 
production cannot now be expected to rise accordingly. 
Never before has the need been greater than at present to 
safeguard our indigenous primary fuel resources. 
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‘GUARDION’ EXPERIENCE 
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The $3 Advantages of choosing 


- “Guardion’ Cathodic Protection 


‘GUARDION’ SERVICE 


Unequalled facilities for :- 
Site Investigation and Corrosion Survey 
Submission of Impartial Reports 
Design and Supply of Specialised Equipment 
Commissioning and Post-Installation Checks 


made possible by the latest survey equipment and mobile 
laboratories in the hands of specialists of world-wide 
experience. 


‘GUARDION’ EQUIPMENT 


Developed from first hand field experience :- 
34 High Efficiency Magnesium Anodes 
with either Secondary Insert Systems or 
Pressure-Fitted cores 
28 Specially designed oil and naturally 
cooled Transformer/Rectifiers 
11 Standard sizes of “Long Life” impreg- 
nated Graphite Anodes 


Wide range of Installation Ancillaries 
including Thermit Welds, Test Point Boxes, 
Surface Chambers and Cables. 





Specialisation in Cathodic Protection. 
1500 Pipctines, Jetty and other projects employing 
‘Guardion’ technique and equipment 
Over 270 Tankers with cargo compartments fitted with 
the patented ‘Guardion’ Three-Stage System 
75 Other vessels protected by ‘Guardion’ “external” 
and “‘overside” systems. 


Refer your corrosion problem to :- 


FA.HAUGHES &CO. LTD. 


Cathodic Protection Division 


DEVONSHIRE HOUSE, MAYFAIR PLACE, PICCADILLY, LONDON. w.i 


Telephone: MAYfair 8867 Telegrams: DISTANCING PICCY, LONDON 
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THE 


NEW WORLD| 


specially designed for 


*& The bed sitting room 
* The flat 
* The maisonette 


* The small household 


The NEW WORLD Cadet is intended primarily for 2 or 3 persons, 
but a whole meal for 4 can be cooked in the oven, 
and, when occasion arises, the Cadet will even cater for 6. 

The width is only 19}” or 173” without gas match. 
The Regulo controlled oven has a forward flue vent and a drop down door. 
The whole cooker has been designed for easy cleaning, and the oven has 
the new easy clean sides, and removable burner and burner box. 


Available with or without platerack. 
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RADIATION GROUP SALES LTD., 7 STRATFORD PLACE, LONDON, W.! 
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take your 
customers 
on this 
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cook’s tour 
of the Envoy! 


me ew.) 


1. Ulera-modern short splashback is fitted with a 
built-in long-period timer. We haven't forgotten 
a place for the plates though—there is a large 
storage drawer under the oven, doubly useful for 
warming the plates gently while the oven is on. 





4. Patented BAKE Or WARM Oven control ; set to 
‘Warm’, oven temperature stays well below 200°F 
..- food cannot dry up. Outsize ‘Ice-Blue’ oven 
takes 25 Ib. bird easily; oven door, with stay-cool 
‘Plastichrome’ handle, has studs for Flavel 
*Handyrack’. 


2. Entirely new ‘glide-over’ hot-plate design gives 
safe, non-spill support for even the smallest milk 
saucepans. Streamlined press-turn safety taps, 
with special Low burning position, available in a 
choice of six colours, at no extra cost. 
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3. The grill is extra-large, and the grilling com- 
partment has the new light-reflecting ‘Ice-Blue’ 
interior finish. The fall-door has been specially 
styled to give a smooth, absolutely level working 
surface when in the ‘down’ position. 


THE MAGNIFICENT 


FLAVEL 





Also available with tall splashback and plate-rack 


SIDNEY FLAVEL & CO. LTD - LEAMINGTON SPA - 





TELEPHONES: (SALES) 3091 AND (worKS) 8700 - TELEGRAMS: FLAVELS 


BIG-SPACE, POWERFUL ADVERTISING IS MAKING I5 MILLION WOMEN WANT TO 


SEE A FLAVEL FIRST 
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DISCUSSION 


Dr, A. C. Monkhouse (Acting Direc- 
tor, D.S.I.R., Fuel Research Station), 
said that in reading the introduction to 
the paper, Mr. Johnson appeared to be 
rather optimistic on the question of 
supplies to the gas industry of coals of 
the desired type. ‘He indicates that 
more carbonisation coal will be avail- 
able in total than the gas and coking 
industries are likely to require; while 
Mr. Ingram in his paper “ An Approach 
to the Use of Oil Gas in an Integrated 
System” states in his introduction that 
the overall shortage of good quality 
carbonisation coals appears to be a 
permanent factor in the gas industry. 
Perhaps this is merely a question of the 
definition of terms. 


‘The Air Pollution report envisaged 
the replacement of 19 mill. tons of coal 
burnt in the black areas by fuel burnt 
smokelessly. It had always been hoped 
that the more efficient type of coke- 
burning appliance would be installed; but 
it may only be possible to install a 
simple coke-burning appliance. If more 
reactive coke is therefore required than 
the average gasworks coke, then there is 
no doubt that the gas industry could with 
advantage use more low rank coal by 
carbonising blends of low rank coal with 
strongly caking coals in the static type of 
plant, which carbonises about 45% of the 
total coal. This policy is more applicable 
in areas where the different types of coal 
both occur, or where they can be blended 
without undue high transport cost. 


‘Coke produced from these blends can 
be of adequate strength and more free 
burning than typical gas cokes. The 
thermal yield of gas and coke per ton 
would be lower, but as has been shown 
in some earlier papers to the Institution 
of Gas Engineers, the process can be 
operated successfully, both technically 
and—it appears—financially. 


No Marked Expansion 


‘Mr. Johnson does not envisage a 
marked expansion in carbonising plant 
and has considered means within the 
existing framework of increasing coke 
production for the domestic market. By 
increasing the proportion of carbonising 
plant on base load and by taking into 
account purchased gas or gas from oil 
refineries, the coal carbonised could 
increase by 1956 to 314 mill. tons, and 
the quantity of coke available for sale to 
134 mill. tons as against 11 mill. tons in 
1955/56. If surplus gas could be stored, 
then the quantity for sale rises in 1965 
to 16 mill. tons. This is a very interest- 
ing analysis of the possibilities. 

‘If we look, however, at the coke 
produced by the gas industry in 
1955/56, we see it would be about 70% 
of the coal carbonised, but the coke 
available for sale is only about 40%, or 
including the coke used for the manu- 
facture of water gas about 45%. If the 
breeze content of the coke is taken as 
15% of the total coke, the large coke 
used for heating the settings is about 
14% of the coal carbonised, or about 


4 mill. tons per annum. So it does seem 
that if small low grade coal could be 
used for the production of low grade 
heating gas—and there are possibilities 
there—there would be made available 
more large coke for domestic purposes. 
This may not be practicable in all cases, 
but it does present certain possibilities. 
Another source is the lump coke used in 
water gas manufacture. This might in 
future processes be replaced by small 
coke.’ 


Mr. H. R. Hodgson (National Coal 
Board): ‘ Mr. Johnson has given an indi- 
cation of probable coal requirements for 
the gas industry over the years ahead to 
1965, ranging from 30 to 31 mill. tons or 
31 to 31.5 mill. tons, or in certain condi- 
tions to 344 mill. tons. The range of 
possibilities, therefore, is quite consider- 
able. 


‘At the same time, using the informa- 
tion which has been provided in one way 
or another, he has assessed the avail- 
ability of coal in the carbonisation ranks 
and in rank 700, and has drawn the 
inference that there would probably be 
more than sufficient coal available to 
meet the total requirements of the gas 
and coking industries on the assumption 
that the requirements of the latter, the 
coking industry, would expand to about 
40 mill. tons by 1965. 


Sulphur Problem 


‘Without, if I may say this, committ- 
ing my employers by a very specific 
statement, I should say that the estimates 
of availability are within the reasonable 
probabilities, but I think it would be 
right too to say that nature has presented 
the Coal Board and, if you like, the 
carbonisation industries with a problem— 
that of the tendency for the sulphur 
content of these coals to rise.’ 


Mr. Hodgson went on: ‘From the 
Board’s point of view, it would help to 
solve part of the problem if so soon as 
is reasonable we could have from the 
gas industry more detailed estimates of 
their future requirements as between the 
several area gas boards, so that these 
requirements can be matched with the 
availabilities of gas coals in the Board’s 
several Divisions and the Board’s plans 
laid and adjusted to meet them as may 
be appropriate. I think it is a fair state- 
ment to say that theoretical possibilities 
and difficulties quite often give way to 
practical solutions, and a good deal has 
been learnt in the past about the accepta- 
bility of particular coals at individual 
plants. 


‘In connection with these forward 
estimates to which Mr. Johnson has 
directed his attention, I should like to 
express a personal opinion that the 
forward requirement of about 40 mill. 
tons of coal for the coking industry by 
round about 1965—I emphasise that this 
is a personal opinion—is probably an 
under-estimate, having regard to the 
requirements of the iron and steel indus- 
try for the manufacture of metallurgical 












coal. I think it is a fair assumption that 
for some time the blast furnaces will be 
the primary tool of the iron and steel 
industry.’ 

Mr. George E. Currier, 0.8.£. (Deputy 
Chairman, North Eastern Gas Board): 
‘Since the end of the war there have 
been numerous attempts to forecast the 
long-term demand for and supply of 
fuel. The various estimates which have 
been published are unanimous in one 
respect. They all foreshadow a shortage 
of coal. They differ only as to the 
extent of the deficit. All are supported 
by a wealth of statistics, and Mr. John- 
son has had an unenviable task in 
analysing these figures and preparing 
from them his own contribution to the 
prophecies. 


Coal Not Ousted 


‘Though there are many interesting 
gasmaking processes under trial at 
present, all of which aim at producing 
a cheaper therm, none of them has yet 
proved so successful, technically and 
commercially, as to oust coal from its 
position as the main source of gas in 
this country. The future of our industry 
is, therefore, vitally affected by the 
quantity, quality and cost of the coal 
available to it, and we welcome Mr. 
Johnson’s review of present and future 
supplies. 

‘The author’s references to extended 
grid supply systems, based on under- 
ground storage of gas, are full of 
interest, particularly to those who have 
seen similar schemes in operation in the 
United States of America. Unfortu- 
nately, the expert evidence available 
indicates that there is only a remote 
possibility of finding suitable storage for 
substantial quantities of gas in this 
country. 

“With so many new processes for the 
production and supply of gas still in the 
experimental stage, it is difficult to fore- 
cast the future requirements of raw 
materials, but it is apparent that our 
needs are going to be affected more by 
the current trend in gas sales than by 
the Coal Board’s development schemes. 

‘ The situation as we meet today might 
suggest that the difference between an 
abundance and a shortage of coal is 
marginal rather than substantial. The 
coincidence of a mild winter with a 
slight increase in output leaves the 
country with a surplus of approximately 
4 mill. tons of coal compared with 1956, 
and the National Coal Board embar- 
rassed by the problem of how to sell 
coal. 

‘We must be grateful to the Coal 
Board for their successful efforts to 
maintain deliveries to the gas industry 
in the post-war years. Even in the worst 
winter supplies never failed, though we 
have at times been obliged to accept 
inferior grades, to pay for unusually 
long hauls, and to bear the cost of 
transferring coal from one manufactur- 
ing station to another. 

‘We understand and appreciate the 
many problems which the Coal Board 
has to solve if all their customers are to 
receive fair treatment in the matter of 
supplies. They, too, should understand 
that the carbonisation process, as prac- 
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tised in the gas industry, is largely selec- 
tive as to the size and types of coal 
which must be used. Mr. Johnson 
assures us that the coal now being sup- 
plied to the gas industry is mainly satis- 
factory, a high proportion being of these 
desired types and sizes. I am sure that 
this pleasing report will not lead to 
complacency—the use of average figures 
of coal quality can hide the fact that a 
number of gasworks are still called upon 
to carbonise coals containing 10% to 
20% of ash. Continuous pressure on 
the Coal Board has resulted in consider- 
able improvements in coal quality, but 
there is room for further progress. 

‘This progress must involve the erec- 
tion of more washeries and the conse- 
quent danger, mentioned by Mr. John- 
son, of substituting water for ash. We 
dislike buying water at the price of coal, 
but it is probably less of a nuisance than 
ash and we must bear in mind that the 
satisfactory supply of reasonable quality 
coals is largely due to the installation of 
washeries which are converting to gas- 
making standard coals which were 
previously too dirty to be used for this 
purpose. There have been cases, parti- 
cularly with washed mixtures, where the 
inert content after washing has been as 
high as that of the uncleaned grades prior 
to washing. On the other hand, a typical 
case can be quoted where the ash and 
moisture in a dry coal ranged up to 28%, 
whereas in the grades now produced by 
washing this coal, the ash and moisture 
rarely exceeds 9%. 


Formula for Assessment 


‘The Coal Board have adopted a 
formula for the assessment of gas coal 
prices, and though the gas industry has 
not accepted the formula, it is in opera- 
tion and we have to take note of the 
effects. The Coal Board may, to some 
extent, have defeated the purpose of their 
formula by applying commercial adjust- 
ments to the calculated prices, but there is 
some doubt as to whether this has been 
done in order to influence consumers to 
restrict their use of carbonising coals. 
Other coal users demand these special 
grades of coal for their particular manu- 
facturing processes, and it should be 
remembered that in industry generally 
coal represents only 3% of manufacturing 
costs whereas, in our industry, it accounts 
for more than 60%. Programming of 
supplies to all industries and the regula- 
tion of deliveries within the programme, 
rather than pricing policy, appears to 
have been the Board’s means of ensuring 
that all consumers received a fair share 
of the available coal. There have often 
been occasions when we have disagreed 
with their interpretation of “ fair shares.” 
That this should be so is largely due to 
the absence of any kind of national 
fuel policy. 

*Some of us were asking for a defined 
policy at least 20 years ago, long before 
there was a Ministry of Fuel and Power, 
when the gas industry was within the 
orbit of the Board of Trade. Although 
the Ministry of Fuel and Power was 
established in 1942, there is still no 
national fuel policy except to the extent 
that many gas and electric appliances are 
saddled with purchase tax, though oil 
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and solid fuel equipment which provides 
the same heat services are free of pur- 
chase tax. 

‘This policy, together with those of 
the Coal Board with regard to both the 
control of supplies and the coal price 
structure, has been approved from time 
to time by successive Ministers of Fuel 
and Power and the Governments they 
have represented, irrespective of their 
political colour. 

* Nevertheless, we in the gas industry 
must continue to urge upon the State’s 
policy-makers the great importance of 
coal as our principal national asset, and 
the need to encourage those industries 
which make the most efficient use of 
coal.’ 


Clean Coal Never Available 


Dr. R. Lessing, pointing out that Mr. 
Johnson had said that clean coal should 
again become available for the gas indus- 
try, stated: ‘ Well, I say it never was. 

‘Coal to be the ideal, and the practical 
ideal, for carbonising both in regard to 
volatile products, gas and tar and 
ammonia, and in particular coke, must 
have a very much lower ash content than 
it ever has had and than it has to-day in 
order to supply the needs for solid fuel 
which are now envisaged and demanded 
in the implementation of the Clean Air 
Act. 

* The average of ash shown in the table 
as taken over all divisions is 6.59%. Mr. 
Currier has just pointed out that averages 
do not always reflect reality and thet we 
also have to deal with the maximum coal 
ash content of 10 to 20° But even 
taking that average as the present 
standard, if we may call it a standard, 
we should have to reckon with an ash 
content in the coke to be used for 
domestic purposes of 10% at the very 
lowest. 

‘If we really want to get on with the 
clean air policy, we cannot afford to 
force on the housewife the task of deal- 
ing with 10% of ash in the fuel used in 
the grate or other appliances, because it 
will always be considered that the crux 
of the problem will lie rather in what 
happens within the house ‘han in what 
goes out of the chimney. This high ash 
content in many cases will militate 
against the use of coke, which is wanted. 

‘Moreover, a low ash content of the 
order of 3%, which has been proved to 
be possible (granted not in all cases), 
would also have much greater advantage 
in reactivity, quite apart from the easier 
working and the greater utilisatior of 
the carbonising capacity in the gasworks. 
It is therefore the duty of the gas 
industry, in my opinion, to press for very 
much better coal cleaning. 

‘We must not think that in reducing 
the ash to the extent I have mentioned 
the coal producer, the National Coal 
Board, would economically lose, because 
for this purpose and for general purposes 
the ordinary removal of ash-bearing 
minerals will not be sufficient. Coal 
preparation must be done by multi- 
product working. We shall have to have 
at least a three-product washer. One 
product would be the very low ash 
content coal for carbonisation. The 
second would be the medium ash content 
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coal from, say, about 7 to 15% or even 
higher. And it is the pride of com- 
bustion engineers that they are able to 
use coal of any ash content, however 
high. That would be diverted into the 
boiler-working industries particularly 
the electric generating industry and other 
industries and could be used there. It 
would have a low caking power and be 
more amenable to general working. 

‘The third product would be the high 
ash refuse, as it has been called hitherto, 
which still contains something of the 
order of 20% of carbonaceous matter 
and which, with the modern processes we 
discussed this morning in connection 
with gasification, could be used and, 
indeed, in a small measure was used 30 
years ago. 

‘If this is done, another advantage 
will be obtained in relation to the avail- 
ability of gasmaking coals. 

‘Mr. Johnson mentioned in his paper 
that there will be plenty of coal available 
for carbonisation but it will not be of 
the same quality in respect of inherent 
ash and sulphur content. If three-pro- 
duct washery work is adopted, we shall 
find that the lightest brightest coal of 
low specific gravity will also be the 
lowest in ash content, for it is in the 
nature of the coal formation of this 
particular component that its ash is low, 
hardly ever exceeding a true 2%. I 
think the sulphur is equally low. There 
are many coals which we call to-day 
non-carbonising coals with layers of this 
kind of bright material. It will make 
good coke and incidentally will not be 
highly swelling. In the washery prin- 
ciple which I advocate, they could be 
easily separated without extra cost, simply 
by having another spout, so to speak, on 
the washer and the necessary collecting 
arrangement. 

‘There ought to be no fear, therefore, 
that we should not have enough car- 
bonising coal for making coke as it is 
desired and as it will be desired for 
implementing the Clean Air Act, in the 
use of solid fuel. 


Higher Moisture 


‘Mr. Johnson makes the point that 
the higher moisture indicates the need 
for more washing. Mr. Currier referred 
to a similar point in his remarks. That 
is again a question which can be over- 
come and for which methods have been 
proposed and worked. A serious reason 
for the higher moisture content of 
washed coal is that the coals are washed 
without previous removal of natural 
coal dust, a matter to which I have 
referred on many occasions. This holds 
back the moisture. They are washed in 
a slurry made by the washing water with 
this dust, and a certain amount will 
always adhere to the surfaces of the 
clean particles in the coal and will 
remain there and retard the draining 
possibilities of that coal. If, on the 
other hand, the dust is previously 
extracted in a very simple way by pneu- 
matic means as has been done in pre- 
nationalised days in at least twenty-five 
plants in this country, mostly connected 
with coking plants, the coal will be all 
clean surface and will allow draining 
and the dust will not be there. 
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‘We have really made no progress, as 
implied by the paper, in regard to this 
coal preparation problem. 

‘I had the privilege to place before 
the Royal Commission, the Samuel 
Commission, in 1925 my views on these 
points, and they were epitomised in the 
Cantor Lectures of the same year. I 
will read the concluding sentence. It 
bears on the point made by Mr. John- 
son that one must not be prophetic in 
any of these statements. 


Too Prophetic ? 


‘It says “ Though it is never safe to 
prophesy, I make bold to suggest that 
within a very few years the carbonis- 
ing industries which are mainly concerned 
with the efficient recovery of the intrin- 
sic value of coal will feel constrained 
to insist for their raw material on coal 
containing only a fraction of the pro- 
portion of mineral matter which is custo- 
mary today. I firmly believe that the 
provision of such a commodity will be 
technically possible and commercially 
profitable, and that it will be of econo- 
mic advantage both to the supplier and 
the user.” 

‘TI venture to suggest that these words 
are as true today as ever they will be. 
Whether they are too prophetic even 
today after all these years I leave to the 
future to judge.’ 

Dr. J. Burns (North Thames Gas 
Board): ‘The coal price structure, to- 
gether with the selective additions which 
have been added to the price of coal 
for the last ten years, has been the big- 
gest factor in the competitive position 
of the gas industry in relation to elec- 
tricity, and it is greater than any other 
at the present time. If the price differ- 
ential between the price for coal, elec- 
tricity and gas was right in 1950 when 
the coal price structure was first insti- 
tuted I do not think it is likely to be 
right now, when that differential has 
grown out of proportion to any increase 
in price since then. 

‘We are very interested to hear at all 
times anything about the quality of coal, 
and I was interested to hear Mr. John- 
son’s opinion that the quality of coal is 
in the main improving, let us say, for the 
gas industry. I am sorry to dispute that 
to some extent, for there is this point: 
That just the other day I happened to 
look at the average inert content of all 
coals supplied to my own Board over 
the last year, representing some 5 mill. 
tons of coal with approximately 70% 
coming from the north-east coast, Dur- 
ham and Northumberland, and 25% 
from Yorkshire. The figures showed 
that there has been an increase each 
year since 1950 to the present time. 
There has been an increase from 11.5% 
last year to 11.9% this year, so the 
increased inert content is still going up. 

“You may very well ask whether the 
inert content now constitutes moisture 


or air. I am sorry to have to say there 
has been an increase in both air and 
moisture, and the position is that 


although we are getting a larger propor- 
tion of coal washed that proportion 


gives a higher moisture content and 
the proportion which is unwashed has 
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a higher than ever ash content which 
outweighs the disadvantages of washing. 
Indeed, the Coal Board have a very great 
problem before them on this question 
of the moisture content of coal. Or 
rather that problem is being clearly 
transferred to the gas industry because 
we get the wet coal. We have very con- 
siderable difficulty in handling that coal 
and the higher moisture content does 
constitute a very real problem. 

‘We in the gas industry have learnt 
to use practically any type of coal and 
we have learnt to use practically any 
grade of coal. But we have also learnt 
at the same time that some grades are 
better than others, and we have a prefer- 
ence for some grades. Especially in the 
matter of carbonisation of low rank 
coal, we should like to be able to select 
certain grades. 

‘I wonder whether it would be too 
much to ask if the Coal Board could 
take this into account in the various new 
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methods of machine mining; whether 
they might have consideration to the fact 
that one of the biggest and most impor- 
tant customers, the gas industry gener- 
ally, has a need for graded coal and 
might attempt to develop means which 
will provide a certain amount of that 
coal. I say straight away that we can 
use any type of coal, but we have a 
preference for graded coal for some 
specific purposes. 

* There is always this difficult problem 
of prognosticating what we shall require 
in 1965 and so on. Really, we could 
give an answer in the gas industry of 
our requirements in 1965, but I think we 
could give a very much clearer answer 
if we knew from the Coal Board what 
the price of coal in relation to other raw 
materials is likely to be in 1965 and what 
their production programme is likely to 
be at that time.’ 

The President asked Mr. Johnson to 
reply in writing to the discussion. 





INSTITUTION BENEVOLENT FUND 


IR HENRY JONES, Chairman, pre- 

sided at a general meeting of the 
contributors to the Benevolent Fund of 
the Institution. 

The Honorary Secretary, Mr. W. T. K. 
Braunholtz, 0.B.E., read the notice con- 
vening the meeting, and the minutes of 
the general meeting held on May 30, 
1956, were taken as read and confirmed. 

The Chairman moved that the report 
of the Committee of Management of the 
Fund for the year 1956-57 and accounts 
for the year 1956 be taken as read and 
adopted. 

Sir Henry asked all contributors to do 
what they could to persuade others to 
contribute and to bear in mind that the 
value of money in these days ‘is unfor- 
tunately not constant. While they may 
have fixed what seems to them and to 
us a generous contribution only a few 
years ago, today each pound may only 
be worth 15s. or less. I would ask those 
who can to review their own contribu- 
tion to see whether they cannot make 
some modest increase.’ 

Mr. R. L. Greaves seconded the reso- 
lution. The resolution was carried. 

Mr. F. Wilson, proposing a vote of 
thanks (on behalf of contributors) to 
the Chairman, Committee of Manage- 
ment and Secretary of the Benevolent 
Fund, said the financial statement was 
a warm, human document. Relief had 
been given to colleagues who were in 
trouble and the Committee had looked 
into every case most sympathetically 
and kindly. 

‘To me it is disappointing to see that 
once again the subscriptions were not 
sufficient to meet the needs of the Fund,’ 
Mr. Wilson added. 

Mr. J. B. Taylor, seconding, advocated 
that the junior gas associations should 
take an increasingly responsible part in 
furthering the interests of the Fund. 
‘But first,” he said, ‘each association 
should make its own donation although 
in this I know there are many difficulties. 
The membership of the district sections 
may be drawn from several professional 


bodies which also may have their own 
benevolent funds. Some of the area gas 
boards give a generous donation to the 
associations, and to give that money 
away to charity may cause some appre- 
hension to the officers of those associa- 
tions. 

“My own view is that the juniors 
should focus their attention on the needs 
of the Fund as being responsible to the 
parent body to whom we have been 
affiliated for some eight years. The 
other difficulties will iron themselves 
out.” 

The vote of thanks was accorded with 
acclamation. The Chairman thanked 


Mr. Wilson and Mr. Taylor on behalf 
of the Committee. 





Mr. J. D. March (Power Gas Corporation 
Ltd.) and Mr. J. Haynes. 





Mr. 


W. Oldham 
W.M.G.B.) and Mr. 
hampton Division, W.M.G.B.) 


(Shropshire Division, 


S. Jones (Wolver- 









474 





Abstract of I.G.E. Communication 508 


Gas Industry Finance 


By WILFRID BAILEY, F\S.A.A., F.I.M.T.A, 


CHIEF ACCOUNTANT, GAS COUNCIL. 


Tuis paper outlines the accounting methods used before 
vesting date and explains the method adopted for the gas 
industry after vesting date. Considerable space is devoted to 
the important question of provision for depreciation because 
of its effect on pricing policy. The author has presented some 
of the divergent views that have been expressed on the vexed 
question of whether provision for depreciation should be cal- 
culated on a replacement cost or an historical cost basis. 

Throughout the paper, the Gas Act, 1948, is referred to as 
the Act. 

In an industry employing a large amount of fixed capital 
represented by assets with long lives, such as the gas industry, 
it is doubly important that the right long-term financial policy 
should be pursued, particularly in relation to the annual provi- 
sion to be made for depreciation. It is for this reason that a 
fair proportion of the paper is devoted to discussing the hases 
on which provision can be made for the renewal or replacement 
of assets. 

There are two methods of accounting for fixed assets which 
the industry could have adopted. They are known as the 
depreciation (or commercial) method and the renewal method, 
which is generally represented by the double-account system. 
Under the renewal method, the’ balance sheet draws a sharp 
distinction between revenue and capital and, from the strictly 
theoretical point of view, disregards direct provision for capital 
wastage, provided that all renewals, repairs and maintenance 
are charged against revenue. This method assumes that capital 
is something which can be permanently maintained by renewal, 
and which does not change unless the undertaking itself expands 
or contracts. In the accounts, changes in price levels are 
ignored when capital assets wear out and are replaced, the 
cost of the new assets being charged to revenue. While the 
system has the advantage of clearly setting out the expenditure 
of capital upon fixed assets, it suffers from the inherent defect 
that such assets may not all be of a permanent kind, however 
thoroughly they may be maintained. 


Depreciation Method 


A recent definition of the depreciation method of accounting 
is: 

‘Depreciation accounting is a system of accounting which 
aims to distribute the cost or other basic value of tangible 
capital assets, less salvage (if any), over the estimated useful life 
of the unit (which may be a group of assets) in a systematic 
and rational manner. 

Depreciation accounting, therefore, may be said to have two 
main objects:— 

(i) to ensure that there is a charge to revenue of an amount 
estimated to represent, as closely as possible, the services 
rendered by the assets in the production of income, 
having regard to what the assets originally cost in mone- 
tary terms; 

(ii) to ensure that in some measure, distributable profits are 
withheld to the extent of the provision for depreciation 
so that such withheld profits are in the business for the 
purpose of replacement, having regard, however, to the 
original cost of the assets in monetary terms. 

Incidental to these two main objects, depreciation provides 
for the ultimate elimination of the asset from the books of 
account. It thus ensures that through charges to revenue a 
fund is in existence at the end of the life of the asset, ignoring 
fluctuations in prices, either to renew the asset or to repay 
the capital that financed the purchase of the original asset. The 
depreciation method was adopted by the gas industry because 
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it was considered that it would ensure a proper charge against 
revenue each year for the use of the assets and would provide 
a steadier annual charge. 


Rates of Depreciation 


Once the principle of depreciation accounting had been 
agreed, there remained to be decided the rates at which assets 
should be amortised. 

(i) Pre-vesting Assets 

The boards agreed that where it was impossible to ascertain 
the written-down costs of pre-vesting assets, they would com- 
pute the provision for depreciation, on an average ‘ straight- 
line’ basis, by reference to the estimated remaining servicea- 
bility of those assets as a whole. In the case of the former 
local authority undertakings, the remaining periods over which 
loan charges had to be met provided a ready measure of the 
remaining serviceability. Having regard to the information at 
its disposal, each board determined the period over which 
provision for depreciation was to be made. The boards are in 
each case satisfied that the amounts set aside are not less than 
would have been provided by the former undertakers which 
vested in them for renewal of assets, depreciation or debt 
redemption. 

(ii) Post-vesting Assets 

To ensure that the depreciation provided by boards on assets 
acquired or created after vesting date would be on a common 
basis, the Gas Council appointed a committee to recommend 
rates of depreciation. The report of the committee was adopted 
by boards, and the rates recommended therein are used for 
calculating, on the ‘straight-line’ basis the annual provision 
made in the accounts. 

The question whether there should be a greater measure of 
self-financing by nationalised industries is still a very live one. 
Public criticism is frequently heard that these industries are 
making too great a demand for capital on the money market. 
The author outlined some of the main arguments that have been 
put forward during the past few years as to whether historical 
or replacement cost is the correct basis for calculating deprecia- 
tion. 

Much time and thought have been given to the question 
whether provision for depreciation should be calculated on an 
historical or on a replacement cost basis. To adopt the replace- 
ment cost basis would mean a complete change in the financial 
policy of the industry, with serious repercussions in prices. In 
considering this problem regard must be had, first to the 
fact that existing plant is not replaced with similar plant. 
Through the process of integration it is often possible to close 
small works and to make greater use of capacity that already 
exists in the larger works and which in the past has had to be 
retained as standby plant. In such cases, it may not be 
necessary to replace the plant closed down. But where replace- 
ment is necessary, small plants are being replaced by one or 
more much larger plants, thus enabling advantage to be taken 
not only of technical developments, but also of the benefits 
of large-scale production which substantially offset the increased 
capital charges for depreciation and interest attributable to the 
increased cost of plant. Secondly, as new assets are brought 
into use, they represent an increasing proportion of the whole 
and thus the depreciation provision of boards is progressively 
being calculated nearer to current price levels. Thirdly, boards 
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are liable for tax in the ordinary way, and, as only depreciation 
provisions on an historical cost basis are allowable for tax 
purposes, considerably more than the difference between histori- 
cal and replacement cost of plant would have to be obtained 
from consumers through increased prices. In all the circum- 
stances, boards felt that the strain of enhanced costs, which 
must be faced in the long run, should be taken gradually and 
without too violent a change in the price of gas. 


The Provision of Capital 


The provision of capital for the industry as a whole is the 
responsibility of the Gas Council, and, unlike the former com- 
panies, area boards have no permanent share or loan capital. 
Their financial requirements are met from the proceeds of 
redeemable stock issued by the Gas Council, from advances 
from the Ministry of Power, from temporary loans and from 
such internal resources as may be available at any time. 

The Gas Council is authorised, with the consent of the 
Minister and the approval of the Treasury, to borrow money 
by the issue of British Gas Stock for the purpose of providing 
permanent capital for boards, and under Section 42(2) of the 
Act it may do so for any of a number of specified purposes. 

The Gas (Stock) Regulations, 1949, made under Section 43(2) 
of the Act, require the Council to keep a redemption fund 
account, to which contributions are to be made each year 
during prescribed periods. Separate redemption fund accounts 
have to be kept for each issue of stock. The first contribution 
to each redemption fund account is to be made within 12 
months, or, where contributions are made half yearly, within 
six months, from the first day of April following the date 
on which the stock is issued. The prescribed period for stock 
issued to date is 90 years. 

While area boards have power under the Act to borrow 
temporarily, by agreement with the boards, the authority to 
borrow temporarily for the industry from the clearing banks is 
given to the Gas Council. 

The following issues of British Gas Stock have been made 
since vesting date— 

£ mill. 
(a) Issued in respect of compensation under Sections 
25 and 30 of the 1948 Act, 3%, 1990-95 ae 
(b) Issued for purposes authorised by Section 42 of 
the 1948 Act, on 


May 5, 1949, 3%, 1990-95 ... e. = a ae 
July 12, 1951, 34%, 1969-71 rl sei ae 
August 7, 1953, 4%, 1969-72... ~ — 
July 14, 1955, 4%, 1969-72 es ee gt 
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In addition, during the year 1956-57 advances from the 
Ministry of Power totalled £24 mill. 

Area boards are required so to perform their functions as 
to secure that their revenues are not less than sufficient to 
meet all charges properly chargeable to revenue account, taking 
one year with another. These charges include, in particular, 
proper allocations to the Central Guarantee Fund and to 
reserve funds kept by the boards, proper provision for the 
redemption of capital, proper provision for depreciation of 
assets or for renewal of assets, and all payments due to local 
authorities for loans or advances. 

The Gas Council is required under Section 46 of the Act 
to establish and maintain a central guarantee fund to be avail- 
able should any board, or the Council itself, be unable tem- 
porarily to discharge its obligations for the payment of interest 
on, or the redemption or repayment of, any British Gas Stock 
or any temporary loan, or for any payment by way of com- 
pensation to a local authority. 

The fund is not to exceed £5 mill. at any time and is to 
be built up by contributions from the boards, and from the 
Council if it borrows for the manufacture of plant and fittings. 
Subject to a maximum total contribution in any year of 
£1 mill., the annual contributions to the fund are to be deter- 
mined by the Gas Council, with the approval of the Minister 
and the Treasury. If the Minister and the Treasury do not 


approve of the contributions determined by the Council, the 
Minister may himself, with the approval of the Treasury, decide 
the sums to be contributed to the fund. 

The contributions to date to the fund total £2 mill., and 
no contribution has been made since 1953-54. 
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Boards are required by Section 47 of the Act to establish 
and maintain general reserve funds. The amount of the fund 
and of the contributions thereto are determined by each 
board and may be used only for the purposes of that board. 
Up to March 31, 1956, the boards had made transfers to 
general reserve funds totalling £5.6 mill. In addition to the 
sums placed to these reserve funds, boards also, during the 
same period, transferred from revenue an additional £3.9 mill. 
to replacement and obsolescence reserves, leaving a surplus 
balance carried forward on revenue account of £3.75 mill. 

At the end of March, 1956, the general reserve funds stood 
at £5.6 mill., or 1.6% of gross revenue. The balance on net 
revenue account was £3.75 mill., and the two balances together 
represent 2.7% of gross revenue. The present financial posi- 
tion cannot be said to be satisfactory and, in my opinion, could 
not be claimed to be so until the amount of the reserves was 
at least treble the present figure. 


Main Elements of Expenditure 


Two important items of expense of boards are coal and 
wages, both of which have increased substantially since vesting 
date. A broad estimate of the cumulative effect on the industry 
as a whole, at current levels of output and efficiency, of the 
increases in costs that have taken place from vesting date to 
March 31, 1956, is £135 mill. This is made up of coal at pit, 
£50 mill.; freight charges, £10 mill.; wages and salaries, £30 mill.; 
other materials and services, £25 mill.; and capital charges, 
£20 mill. There has not, however, been any great change in 
the relationship of any of these items to the total annual 
expenditure. 

It is sometimes overlooked that the gross income from 
products is now over half that from the sale of gas. The ton- 
nage of coke and breeze sold in 1949-50 was 11 mill., and the 
average receipts per ton were 68s.; the corresponding figures 
for 1955-56 are 12.8 mill. tons and 114s. per ton. The question 
that springs to mind is whether the price of coke can be 
increased further without having a serious effect on sales, 
irrespective of whether any further increases might have to 
be met in the price of coal. 


Capital Expenditure 


The capital expenditure for the seven years from vesting 
date to March 31, 1956, totalled £319 mill.; thus boards are 
well on the way to trebling the capital value of their fixed 
assets. The total provision for depreciation, efc., during these 
seven years amounted to £108 mill., of which more than one- 
third is in respect of assets acquired since vesting date. The 
increasing burden of the depreciation of post-vesting assets 
is evident from the fact that in the year ended March 31, 1956, 
the depreciation provision for post-vesting assets was consider- 
ably more than that for pre-vesting assets. Further, in 1956- 
57 it is more than double the provision for pre-vesting assets, 
and by 1959-60 it is estimated that it will be treble that for 
pre-vesting assets. Because the annual depreciation provision 
is deemed to include the repayment of principal of local 
authority loans and also the contributions payable to the 
stock redemption fund accounts, the whole of the sum of 
£108 mill. was not available to meet new capital expenditure. 
Broadly, the capital expenditure of £319 mill. was met by: 





Per 
£mill. £mill. cent. 
Depreciation provision = Roe 108 
Sums set aside to replacement and 
obsolescence reserves ee ws 5 
— 113 35 
New Capital— 
British Gas Stock ... = ee 242 
Less: 
Payment to local authorities ee 
Contributions to stock redemption 
funds used to purchase stock for 
cancellation aa a ae 
— 36 
206 65 
319 100 





Whereas the capital value of the assets of the industry 
rose from £204 mill. at vesting date to £523 mill. at March 31, 


K 
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1956, the gas-making plant capacity of the industry increased 
by 21%. 

Consequently, as would be expected, the annual capital 
charges—depreciation and interest—increased from £16.6 mill. 
to £38.3 mill. over the period of seven years, or from 1.9d. 
per therm of gas sold in 1949-50 to 3.5d. in 1955-56. 

Between the first and the second world wars, the industry 
increased its sales of gas at the rate of approximately 2% 
per annum (compound). Since 1948, sales of gas have increased 
from 2,240 mill. therms to 2,649 mill. in 1956, an increase 
of 2.3% per annum. It is, however, in the industrial and 
commercial fields that the largest percentage increases have 
taken place, the domestic market having remained static. In 
1948, domestic sales represented 61% of total sales, in 1955-56 
the proportion had fallen to 51%; the corresponding figures 
for industrial sales are 21% and 28%, and for commercial and 
other sales, 18% and 21%, respectively. 


Domestic Sales 


When considering the scope for future development and the 
economics thereof, an important factor is the future rate of 
growth (or decrease) in domestic sales. While the number of 
consumers has increased slowly, the number of therms sold per 
consumer has decreased. Good reasons have been given for 
the fall in average consumption of gas per domestic consumer. 
Two valid ones are the increased efficiency of appliances and 
the improvement in the housing situation. Good reasons, 
however, do not sell gas nor reverse the trend of sales, and the 
cold facts must be faced. The principal cause of this decline, 
in the author’s opinion, is the effect of competition from elec- 
tricity, oil and solid fuel. Unless the relative competitive price 
position changes in favour of gas, it is impossible to forecast 
a big expansion in domestic sales; sales may or may not be 
held, or there may be a modest increase. The effect of the 
declaration of smokeless zones under the Clean Air Act, 1956, 
should help in the maintenance of sales in the domestic field, 
but in the end, price will play a vital part. 

Of particular importance to the gas industry is the increase 
in the use of electric cookers and water heaters. It has been 
estimated that between 1948 and 1955 the new consumption 
attributable to these two appliances has accounted for anything 
up to two-thirds of the total increase of 7,000 mill. units of 
domestic consumption. It is not thought likely that the number 
of consumers will grow at anything like past rates. 

The picture in the industrial and commercial fields is a 
happier one than the domestic field; industrial sales of gas 
have increased from 474 mill. therms in 1948 to 751 mill. 
therms in 1955-56, an annual percentage increase of approxi- 
mately 6%. For certain loads in these two fields, oil is a keen 
competitor and the price relationship between oil and gas will 
play a vital part in any future expansion. On the other hand, 
the price of gas in these fields is lower than in the domestic 
field and any substantial switch from the domestic field to these 
two fields will mean a fall in revenue, which must be offset by 
reduction in costs rather than increases in prices. 

A most difficult problem with which boards have to deal 
is the price of gas. With it is associated the structure of 
tariffs. All boards inherited a multiplicity of tariffs and 
prices, and the most that any board could attempt in the first 
year was to remove the most obvious anomalies in the prices 
charged for gas, and, so far as was practicable, to rectify the 
position where undertakings had been running at a loss. The 
next step was the introduction of tariffs uniform in structure 
as distinct from price. The general principle adopted was that, 
broadly, prices should reflect the cost of supply. With the 

introduction and extension of integration, it was possible to 
extend the territory over which the same price applied. 


Whereas at vesting date there were 1,037 separate undertakings. 


DISCUSSION 


Mr. G. le B. Diamond, c.3.£. (West 
Midlands Gas Board) said that one of 
the most interesting sections of the paper 
covered the financing of the replacement 
of fixed assets. ‘This is a matter which 
has assumed an importance which was 
unknown to a previous generation of 


more onerous. 
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accountants, owing to the effect of infla- 
tionary spiral which grows more and 
Coupled with this, there 
has been the problem of financing the 
reconstruction of production plant, which 
was neglected during the war years, and 
for which insufficient depreciation has 
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each with one, two or more price zones, by the end of 1956 
the number of price zones of boards had been reduced to 
less than 100. 

The application of the principle that, broadly, prices should 
reflect the cost of supply involves differentiation between 
consumers. A popular method of differentiating is according 
to volume of consumption by means of a block tariff, by which 
successive blocks of consumption are charged at progressively 
lower prices. This form of tariff is used to some extent by 
all boards; seven boards have one block tariff for all purposes, 
while the other five use it only for industrial and commercial 
consumers, domestic consumers having the option of a flat 
rate or a two-part tariff. 

When considering the capital programmes for the years 
ahead, one cannot help asking what will be the competitive 
position of gas in the fuel market, say, in ten or 20 years’ 
time. Any forecast of this position must be largely a matter 
of crystal gazing and should not be undertaken in a paper 
such as this. It has been demonstrated that the industry is 
not in such a strong financial position that it can afford to 
think it can weather any storm that may lie ahead. The indus- 
try has to compete with the electricity and oil industries, both 
of which are not only stronger financially, but in some fuel 
and power fields have no competitors and thus enjoy a 
monopoly. Electricity is an expanding industry and will 
continue to expand with increasing national production, if only 
because of its monopoly in certain fields. Therefore, gas is in 
an unfavourable position vis a vis its main competitor, and 
I suggest that unless cheaper methods of making or supplying 
gas can be found in the near future, gas will get little or no 
share of the expanding market. 


Electric Encroachment 


The paper indicates the inroads which electricity appears to 
be making into the domestic fuel market. What lies ahead? 
Can this encroachment be held, or will it gradually develop 
an impetus? On this subject, I would venture to proffer the 
view that price has not as yet been the all-important factor. 
I rank equally with price an efficient, sulphur-free supply of 
gas coupled with an adequate yet economical service to the 
consumer. Sales of gas follow sales of appliances. Sales of 
appliances will depend upon them being cheaper than, yet in 
design and efficiency ahead of, appliances available for com- 
petitive loads. The ideal is an all-gas domestic cooking and 
heating service, but to achieve this I feel that an answer must 
be found to the electricity two-part tariff. I suggest, if the 
competition that lies ahead is to be met successfully, it is 
most desirable that, within the next five years, the industry 
should place itself in a stronger financial position than at 
present through a greater measure of self-financing, which can 
only be met by increased efficiency or increased prices. 

Generally, I would conclude that in the future it is going 
to become increasingly important that management should 
receive promptly financial and statistical information in a 
form that not only enables comparisons to be made, but trends 
to be detected. The degree of accuracy required will need 
to be assessed against the promptitude with which information 
is presented. Accounting documents contain a mine of informa- 
tion, but the time and cost of extracting it must be measured 
against the value it has to management. The developments 
that are now taking place in the accounting appliance field 
should lead to a greater use being made in the future of the 
data embodied in the primary accounting documents, which, 
in the past, it has only been profitable to extract to a limited 
degree. Just as I feel that there are exciting, yet exacting, 
days ahead in the technical field, so I feel this is true in the 
accounting field and that, in the years ahead, closer co-operation 
between all branches of management will be needed. 


been accumulated. Moreover, there is 
the need to find vast sums of money for 
laying mains and services to large local 
authority housing estates, which often 
provide accommodation for citizens de- 
canted from slum properties in town. 
The consequence of that policy has been 
to place a capital burden of unknown 
extent on the industry for the mainten- 
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ance of existing business. Mr. Bailey 
gives a most clear and comprehensive 
epitome of current thinking on this prob- 
lem, which I hope will find a wide circle 
of readers and especially among those 
who are not intimately concerned with 
accounts, for it is only thus that an 
informed opinion can be created. It is 
of vital importance that the younger men 
should read this paper, because there is 
less and less opportunity of getting in 
touch with the accountancy and the com- 
mercial side now that we have more 
and more functionalisation. 

‘ Attention is drawn to the remarkable 
revaluation of assets which was under- 
taken by Imperial Chemical Industries in 
1950, and, from time to time, there have 
been suggestions that this method might 
be applied to the nationalised industries. 
It will be remembered that Imperial 
Chemical Industries, in 1950, revalued 
the whole of the assets at present-day 
costs so that depreciation could be set 
aside on the new valuation and could 
be dealt with as a charge in the balance- 
sheet which would appear above the 
line. The circumstances, however, in the 
nationalised gas industry are totally 
different, for Imperial Chemical Indus- 
tries are working on a profit margin of 
probably between 30 and 40%, whereas 
the gas industry is operating at one-half 
of 1% margin; there would be no diffi- 
culty in the case of Imperial Chemical 
Industries in appropriating out of the 
profits each year such extra amount as 
appeared desirable and possible in order 
to set aside to supplement the deprecia- 
tion charges. In other words, the pro- 
vision for this replacement of existing 
assets could readily be provided by re- 
taining some part of the profit in the 
business and for technical accountancy 
purposes this has been placed “ above the 
line.” By so doing, Imperial Chemical 
Industries have committed themselves to 
this basis of charge. 

‘Mr. Bailey remarks that to adopt the 
replacement cost basis for the national- 
ised gas industry would mean a com- 
plete change in the financial policy, with 
possible serious repercussion on prices. 
He goes on to say that “ Boards felt that 
this strain should be taken gradually and 
without too violent a change in the price 
of gas.” I very much hope that this 
policy will be continued, although I do 
think more will have to be provided for 
this purpose, and it can only be found 
by an increase in the revenue charge. 
We must not, of course, overlook the 
value of the provision of additional self- 
finance at a time when alternative 
borrowing costs 5% per annum for the 
next 20 years. 

‘The large shipping companies are 
very much in this trouble and, in some 
cases, ships which have gone beyond the 
normal span of useful life are being re- 
conditioned. I think the gas industry 
may be forced to do something of this 
kind, and, after all, well-built modern 
plant should be capable of being kept 
in production by careful maintenance for 
a much longer span than the Evetts life. 

‘To sum up, therefore, on deprecia- 
tion, I think (a) the gas industry will have 
to find more from some modest increase 
in gas prices, for I do not think that 
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coke will stand any more; (b) good main- 
tenance must ensure a longer life for the 
asset; (c) new methods of gas production, 
with much lower capital charges, may be 
just round the corner.’ 

Mr. Diamond went on: ‘I will now 
pass to one of the most interesting 
aspects of the paper, namely, an indepen- 
dent view of the future of the gas 
industry and an analysis of gas sales in 
relation to electricity sales. I am not 
at one with Mr. Bailey in thinking that 
the fall in average consumption of gas 
per domestic consumer is entirely due to 
the effect of competition from electricity, 
oil and solid fuels. I had a look at this 
problem some time ago in connection 
with another matter, and I was astonished 
to find how many of us had forgotten 
what the average consumption of gas 
per domestic consumer was before the 


war. It is true, of course, that reliable 
figures for comparative purposes are 
hard to come by, but, through the 


courtesy of other boards, I have some 
information which I have had drawn on 
a graph, and I am handing it in as part 
of my contribution in the hope that it 
may be reproduced in the Proceedings.’ 


Mr. George E. Currier, 0.B.£. (Deputy 
Chairman, North Eastern Gas Board): 
‘Our congratulations are due to Mr. 
Bailey for his lucid account of the 
finances of the nationalised gas industry. 
There is very little to criticise in his 
paper. On the other hand, one must 
admire his realistic approach to the 
competitive position of gas in relation to 
electricity and oil. Four years ago I 
made similar comments on the state of 
our industry and the problems confront- 
ing us. It is ominous to find that those 
remarks are even more applicable today. 

In the interim our coal costs have con- 
tinued to rise more steeply than those of 
our competitors, and with them, of 
course, the prices of gas and coke. True, 
a number of new gasmaking processes 
are being developed, but it is still too 
early to assess whether they will produce 
a cheaper therm. The use of tail gases 
from oil refineries has increased, but the 
search for natural gas has revealed no 
considerable reserves, and attention is 
now being given to the importation of 
natural gas from other countries. 

‘The recent Suez crisis has underlined 
the weakness of relying upon oil and oil 
products. We would be in a happier 
position if the cheaper therm could be 
produced from our indigenous raw 
materials, but it seems that the substan- 
tial fall in coal prices essential to a 
reduction in the cost of gas manufacture 
is most unlikely to occur. We are, there- 
fore, driven to seek these new sources of 
gas and new processes, many of which 
rely on imported raw materials.’ 


Mr. G. A. Howard (Chief Accountant, 
East Midlands Gas Board), said that the 
author had stated: ‘I would conclude 
that in the future it is going to become 
increasingly important that management 
should receive promptly financial and 
statistical information in a form that not 
only enables comparisons to be made but 
trends to be detected. 

‘In his paper, Mr. Bailey has certainly 
followed his own dictum, said Mr. 
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Howard. ‘He has made comparisons 
and he has detected trends. Most of his 
external comparisons, however, are with 
electricity and coal. No doubt because 
of the difficulty in obtaining really com- 
parative statistics for oil, it has not been 
found possible to include figures for this 
important competitor. 

‘It is probable that some will feel that 
the paper paints too sombre a picture. I 
think it is generally true to say that 
accountants are not given to easy 
optimism—perhaps this is one of their 
main uses in the ever recurring battle 
between the desirable and the possible. 

“Some of the general conclusions are 
expressed in the form of questions, and, 
quite candidly, it is difficult to see how 
they could have been expressed other- 
wise. Nevertheless, the final chapter of 
the paper contains certain positive views 
and from these I would like to select one 
which, in my opinion, is very important, 
because, although it is stated in financial 
terms, its implications are economic. 


Stronger Position 


“I quote: “I suggest, if the competition 
that lies ahead is to be met successfully, 
it is most desirable that, within the next 
five years, the industry should place itself 
in a stronger financial position than at 
present through a greater measure of self- 
financing, which can only be met, wholly 
or in part, by increasing efficiency or 
increased prices.” 

“Very few would disagree, least of all 
accountants, on the general desirability 
of building up a stronger financial posi- 
tion. Where opinions may differ, how- 
ever, is in the selection of a suitable 
yardstick for measuring the strength of 
the financial position of an organisation 
such as the gas industry. 

‘It is a nationalised industry; the due 
service of its capital stocks is guaranteed 
by the State; its monopoly characteristics 
are declining and it faces severe competi- 
tion; nevertheless, it must continue for a 
long time to provide service to its con- 
sumers. In other words, the financial 
status of the industry may be somewhere 
between that of a private enterprise 
industrial organisation and a_ public 
service. I would be glad to have Mr. 
Bailey’s more detailed views as to what, 
in his opinion, constitute the essentials 
of a strong financial position in an 
industry such as ours. My own feeling 
would be that the strength of the finan- 
cial position would be measured by the 
degree to which it is shock-proof to the 
various adverse factors which may occur 
from year to year. 

‘In the financial affairs of industrial 
organisations we are sometimes faced 
with the paradox that periods of 
prosperity often go hand in hand with a 
shortage of money, whilst adversity is 
often accompanied, and indeed signalled, 
by an accumulation of cash funds or 
reduced borrowing requirements. This 
point is, of course, referred to in the 
paper. 

‘I think, however, that these factors 
should be borne in mind when framing a 
financial policy and would support a 
plea for less rigidity in the industry’s 
borrowing arrangements, so that financial 
requirements may be balanced against 
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Here is an instantaneous water 
heater embodying all those features 
which appeal to the modern house- 
wife — and at a price which she can 
afford. Simple, efficient operation; 
economy in use of gas; attractive 
contemporary design; easy-to-clean 
vitreous enamel finish, with a choice 
of colours*. 

The “‘ Adonis” can be used as 
a single-point, or as a small multi- 
point heater to serve, for example, 
both kitchen sink and bathroom 
washbasin. The “ Adonis” fits flush 
to the wall and can be connected 
to standard jigged wall fittings, 
if desired. 

Maintenance is sim ple—most 
operations can be carried out with- 
out turning off the gas and water 


supplies at the main. 


The ADONIS is available in CREAM, WHITE 
BLUE or GREEN vitreous enamel finish 
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prevailing conditions and the skill and 
knowledge of the financial officer used to 
the greatest advantage.’ 


Mr. W. Hodkinson, 0.8.£. (Deputy 
Chairman, North Western Gas Board): 
“Many of us will remember his most 
interesting contribution to our know- 
ledge of these subjects in the paper he 
presented to us in Bournemouth some 
three or four years ago, and it is interest- 
ing to recall that he then raised a 
warning as to the possible effect of our 
capital regroupment programmes on the 
future economic situation of the industry. 

‘At that time, as engineers responsible 
for the maintenance of gas supplies to 
our consumers, we were not slow to 
remind Mr. Bailey of the urgent need 
for such regroupment, and I believe that 
he has since come to realise that we 
were not embarking on a mad capital 
spending spree but rather on a _ pro- 
gramme_. oof planned development 
designed to achieve positive results for 
the consumer and the industry. Indeed, 
the Gas Council’s seven years’ results 
brochure, possibly prepared by Mr. 
Bailey’s office, pays tribute to the suc- 
cess of our planning efforts and I believe 
there are still some more dividends to 
come. 

‘In the paper today, Mr. Bailey quite 
rightly raises several warnings, and I sug- 
gest that he has raised them in the right 
quarters, because I am satisfied that only 
the engineer can find the answers to the 
problems so clearly indicated in the 


paper. 
The Maximum 


‘In my view, our present basis of 
capital depreciation represents the maxi- 
mum that the consumers of today should 
be called upon to bear; for the future 
it behoves the industry to provide the 
means of withstanding inflationary pres- 
sure such as may arise by improving its 
efficiency and the productivity of its 
labour and capital assets. 

In the North-West we have held this 
view for some time, and indeed our 
interest initially in the Rochdale process 
sprang from the need to reduce the 
effect of capital charges. 

‘It is of interest to record that in 
reporting the improved productivity of 
our existing plants by integration and the 
improvement of our efficiency, in our 
paper we were in fact recording a saving 
of some £12 mill. in capital expenditure 
or, if you like, a hidden depreciation 
write off of some £12 mill. in seven 
years. 

‘For the future, and the very near 
future, I will count our engineering and 
development efforts a failure if we can- 
not find means of substantially increasing 
the productivity of our capital expendi- 
ture, using new techniques now becoming 
available in every field of our activity. 

‘I have, however, an academic interest 
in the economist’s theory of replacement 
cost, and to that extent I am interested 
in the hypothetical case of a board which 
is offered substantial quantities of rela- 
tively cheap gas from an external source 
on a period contract and proceeds to 
develop a system for its disposal. Per- 
haps Mr. Bailey could tell me what 
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would be the economist’s suggestion for 
such a board. Would the suggestion be 
that such a board should under the 
replacement basis build up a fund to 
provide for plant to cover the eventuality 
of the contract not being renewed—in 
other words, to sting the poor old con- 
sumer for double depreciation? 

‘I repeat that I have only a passing 
interest in the economists’ theory because 
I do not believe for one moment that we 
or the nation can afford the extrava- 
gances which stem from the _ lush 
economy of the two industries mentioned 
in Mr. Bailey’s paper. It is all too easy 
to pass a charge to the consumer, and 
as a monopoly you might get away with 
it, but as a competitive trader, as we are, 
we would finish up a very healthy 
corpse! 


Expansion 


‘The second warning in Mr. Bailey's 
paper is the more serious, and it is 
evident that he agrees with our conten- 
tions of yesterday, namely, that unless 
cheaper methods of making and/or sup- 
plying gas can be found, and in the not 
too distant future, gas will get little or 
no share of the expanding markets which 
must follow. a _ national expanding 
economy, and this in spite of the fact 
that in the national interest the country’s 
indigenous fuel resource, coal, should 
play its part in the expansion via pro- 
cessing industry. 

* Again, I would say that if the engi- 
neers of this great industry of ours can- 
not find the answer to this problem, they 
will fail miserably—and I do not believe 
that to be possible.’ 


Mr. H. R. Hems (Consultant) referred 
to the table on page 5 of the paper and 
Mr. Bailey’s comments on - sales, 
including industrial sales, and the future. 
‘The table contains the results of the 
seven formative years of nationalisation,’ 
he said. ‘So far as the industrial load 
is concerned, some of us feel that that 
could have been a greater story, but 
there is no doubt that the difficulties 
inherent in early nationalisation, par- 
ticularly the shortage of gas in certain 
boards, had an adverse effect on those 
figures. 

‘In spite of Mr. Bailey's earlier 
remarks regarding accountants in intro- 
ducing the paper, I would very much 
like to pay a tribute to Mr. Bailey and 
to the Chief Accountant of the West 
Midlands Gas Board, for the ready 
appreciation and consideration which 
they gave to me and to my colleagues 
when it was my responsibility to main- 
tain and extend the large industrial load 
in the West Midlands and endeavour to 
guide the activities of the Industrial 
Committee of the Council in the wider 
fields affecting the other boards. 

‘I would like to ask Mr. Bailey, now 
that we have, after continued investiga- 
tion, a more detailed knowledge of the 
breakdown of the gas loads, whether a 
further investigation of the costs of 
distribution and sale affecting each 
separate load—domestic, commercial 
and industrial—might be worthwhile in 
assessing prices in order to retain exist- 
ing and attract new business. I know 
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that in the end it has got to be balanced 
up, but I do feel that there is a case for 
knowing a little more about the true 
costs of the individual loads. 

“So far as the industrial gas load is 
concerned, a certain proportion, not 
specifically known, I think is reasonably 
secure. Another is comparatively com- 
petitive, and the remainder, probably 
covering the greatest possibility of 
expansion that exists, is definitely com- 
petitive. These two latter portions are 
where I think a closer analysis of costs 
might be the most valuable. 

‘The industry must be and will be, 
I am quite convinced, increasingly called 
upon to meet demands for industrial 
fuel in the future. The recent oil 
crisis has pinpointed and shown it up, 
and I am quite certain that in the ex- 
panding economy of the country it must 
be prepared to meet a greater portion 
of the industrial fuel requirements. 

‘I dared, in 1945, after reviewing the 
industrial activities of the war, to pre- 
dict a rising industrial load within an 
expanding total sale. The former is 
operating, but, as I think is evident 
from the discussions of the last two days, 
the later is not quite so good. Mr. 
Bailey has pinpointed this, and I think 
we all owe him a great debt of gratitude 
for that. He has gone further and indi- 


cated some of the ways in which that 
might be overcome.’ 

The President asked Mr. Bailey to 
reply in writing. 





Mr. G. F. Freeman (Caltex, U.S.A.) talks 
io G. F. Oliver, Deputy Chief Engineer, 
S.W.G.B. 





Mr. J. P. Smith (Meters Limited) with 
Mr. G. F. Keily (Metropolitan Meters). 
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The Application of Work Study 


in the West Midlands 


By. H. B. BASSETT, M.A., B.Sc., Assoc.M.Inst.Gas E., 


Work Study Officer, Birmingham Division, 


and W. J. G. BRYCE, Assoc.M.Inst.Gas E., 
Work Study Officer, Walsall Division. 


ORK study is the objective and systematic application 

of the art of good management in order to increase pro- 
uctivity and operational efficiency. It attains this end by the 
better use of plant and equipment,rawmaterials and manpower. 
The gas industry has made steady progress for many years 
in improving its technical productive processes, and the stage 
has been reached when it seems unlikely that greatly increased 
thermal output or efficiency can be attained with the present 
gas-making plants. Unless there is some revolutionary dis- 
covery, therefore, the only ways open to cheapen the cost of 
gas production by the orthodox processes are either to pur- 
chase coal and oil more cheaply, which seems unlikely, or to 
obtain a larger thermal output per employee. 


Clear Understanding 


With these thoughts in mind the West Midlands Gas Board 
in 1951 commenced making enquiries of industrial firms in the 
Midlands, and also of business consultants with a view to 
introducing work study. Due to the specialised nature of the 
gas industry, the Board appointed from their own staff six 
officers for training. The paper gives an account of the 
training and the action taken by the Board to ensure clear 
understanding by management and the Trades Unions. 


There is a popular belief that the aim of work study 
is to make people work faster and gradually turn them into 
automata. Work study represents neither of these aspects. 
It is in fact the systematic, objective and critical examination 
of all factors governing the operational efficiency of any 
specified activity in order to effect improvement. Two tech- 
niques are used and they are inter-dependent, though for con- 
venience they are described separately, as ‘method study’ and 
‘work measurement.’ The objective of both techniques 
remains, increased productivity from the same or smaller use 
of existing resources. 


Method study is defined as the critical examination of exist- 
ing or proposed methods. In its application the prime con- 
siderations are the elimination of unnecessary work, com- 
bining and re-arranging what remains and simplifying where- 


DISCUSSION 


ever possible. A basic logical procedure, of ‘select, record 
examine, develop, instal and maintain, is followed and the 
steps are described in detail. 


The second technique, work measurement, may be defined 
as the systematic determination of the proper time to allow 
for the effective accomplishment of a defined task carried 
out to a specific method. It makes use of various timing 
techniques, the most common of which is the stop watch. It 
aims to provide factual knowledge of the time necessary to 
complete a task and the effort required of the operator. 

Few employees of the area boards actually accomplish 60 
clock minutes of effective work in the hour during an average 
day. The aim of work study is to determine why this is not 
achieved, what can be done to rectify the position, and if 
possible to ensure that this figure is attainable, and, if exceeded 
the individual is financially rewarded for the increased effort. 


So work measurement, following method study, can supply 
management with factual and accurate information on economy 
in manpower, alternative methods and also information lead- 
ing to more accurate budgeting, better labour costing and the 
provision of equitable incentive payment schemes. In the 
paper, the method of developing and building up time values, 
calculating labour performances and applying incentives are 
described in detail. 


No Substitute for Good Management 


By itself, work study can achieve nothing. It must be 
emphasised that it is no substitute for good management, and 
is an integral part of good management. Its method of 
application is of paramount importance since it deals with 
human beings. The self respect of the individual must be 
assured and his intelligence enlisted for the furthering of 
productive efficiency. This can only be done by the fullest 
support of and appreciation by management, close consultation 
with the Trades Unions and an appreciation of the worker’s 
fear of the unknown. If these factors are borne in mind, then 
no person can reject the objectives of more individual satis- 
faction and increased productivity. 


some of the most promising of our 
younger engineers so that they may 
devote themselves whole-time to this 


Mr. G. le B. Diamond, C.B.E. (Chair- 
man, West Midlands Gas Board): ‘ Upon 
the nationalisation of the gas industry, it 
became painfully evident that the West 
Midlands Area was woefully short of 
manual operatives and of staff for the 
urgent task in hand. The Board sent 
the Deputy Chairman and a recruiting 
party to Ireland and South Wales in an 
attempt to repair the deficiency. More- 
over, at a cost of nearly £40,000, a hostel 
was built for the reception of single men 
prior to lodging accommodation being 
found for them. It was soon found that 


our efforts had formed a new and free 
agency for providing manual workers for 


the motor-car industry and this form of 
recruiting had to be abandoned. 
‘Naturally, the question immediately 
arose “ What can be done, and why do 
men prefer to go to the vehicle building 
and other manufacturing industries 
rather than stay in the gas industry?” 
“You will have seen that quite early 
on the Board took the decision that the 
only proper way of tackling this subject 
was to train our own staff and this has 
been done, we believe, very thoroughly. 
With the aid of Imperial Chemical 
Industries, and other leading indus- 
trialists, together with the Loughborough 
College of Technology, we have trained 


important work, although it is not the 
intention of the Board to keep these 
young men permanently on this work. 

‘I have no doubt that some people 


will say that “work study” is new 
jargon for the old subject of good 
management but they will be quite 


wrong. It is a totally new approach to 
the method of doing a job and the man- 
ner in which it shall be paid for. 
Method comes first and that only 
proceeds from a logical analysis of the 
job to be done, the payment being based 
not upon time spent on the job but upon 
the work done. 

‘Work study needs practical study in 
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the field after a course of theoretical 
instruction and, before its application 
anywhere in the gas industry or else- 
where, a very large number of relevant 
factors must be taken into account. On 
the production side, the manning of 
retort houses immediately occurs as one 
of these items. It would be possible to 
set a stint that was too high or too low 
and both evils would be fraught with 
much trouble. If, however, the work 
study officers have been well trained, it 
will be found that their assessment of 
the job value and the stint will match up 
one with another when an independent 
valuation has been made. Nevertheless, 
care has to be exercised or otherwise 
more could be paid for a given job of 
work than is really necessary. 


Results 


‘The most likely questions to arise 
from the examination and discussion of 
this paper are “What results are you 
having in the financial sphere?” and “ Is 
it worth while from the gas industry's 
point of view?” It will not have 
escaped observation that financial figures 
have been excluded and they have been 
deliberately left out. Only harm could 
ensue from comparisons between one 
place and another, without relation to 
different conditions. In general terms, 
however, I can say that the results so 
far are promising to the consumer, to 
the operative staff, and to the Board. 


‘We have not yet attempted to work 
study gas-fitting, mainlaying, mechanical 


maintenance, or meter collection, 
although, in the case of the latter, we 
have some useful incentive schemes 
running. On the other hand, you will 
find detailed in the case history an 
interesting investigation of meter testing 
and repairing. 

“To sum up, let me say that our 
experience has shown that there is a 
definite advance in productivity per 
employee, which is the thing that 
matters. I should like to congratulate 
the authors on the preparation of an 
excellent paper.’ 

Mr. G. H. Kenyon (South Eastern 
Gas Board): ‘It seems to me that if the 
industry is to give real effect to the 
Resolution of the Joint Conference with 
the trade unions in October, 1953, con- 
cerning efficiency, there must be a joint 
understanding of work study and its 
potential, and a joint enthusiasm to make 
its application successful. 

“In his fairly recent survey of industry 
in this country, Aidan Crawley found 
work study very often resisted more by 
middle management than by the men. 
On the other side, the men have got to 
do the work that has been studied, and 
the trade unions are watching their 
interests. Here again, success for work 
study requires full understanding, con- 
fidence, and trust the whole way through. 
The mainspring of resistance is fear, of 
course—fear of change and fear of re- 
dundancy. This fear must be allayed by 
precept and example. It is necessary 
on occasion to delay the introduction of 
a scheme to allow natural wastage of 
manpower to overtake the potential 
redundancy. In a word, work study 
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requires a climate of partnership—a 
partnership of management, the men 
and their representatives. The climate 
is set fair when management, including 
foremen, are pressing for the service 
of work study and the men, on the 
other hand, are also knocking on the 
door asking for it. 

‘I should like to suggest further co- 
ordination between boards, however 
limited for the time being their entry 
into the field of work study may be, 
by periodic meetings of representatives. 
There is bound to be a great deal in 
common. In addition to the exchange 
of information on studies of similar 
operations, comparing problems and 
difficulties as well as successes, co-ordina- 
tion between boards could very well 
accelerate tremendously the build-up of 
standard data for the purpose of syn- 
thesis. 

‘In considering productivity, I would 
add to the authors’ list of basic resources 
the item of capital. They indicate the 
advantage of applying work study in the 
design stage of a project. While contri- 
buting towards operational efficiency in 
the use of men and materials, there can 
also be the opportunity for substantial 
economies in initial capital investment. 
By admitting work’ study to the drawing 
office, alterations are a matter of rub- 
bing out lines on a piece of paper, which 
is somewhat different from altering the 
lines of steelwork or reinforced con- 
crete after erection. 

‘In the application of work study, 
there are two things which should be 
kept “pure,” so to speak. First, the 
basic rate for the job, the hourly rate 
that is, must recognise only the skill 
inherent in the job and must not take 
account of associated conditions. It is 
true to say that the work study officer 
has no part in fixing this rate. Secondly, 
the rate of working should be assessed 
without the “contamination” of such 
considerations as the conditions of the 
workplace, temperature, and so _ on. 
These factors are properly taken care 
of in subsequent “compensating rest” 
and “ process” allowances. 


Expansion of Activity 

‘Incentive bonus payments figure 
rather prominently in the paper. I 
would emphasise that work study of 
itself only provides “ allowed times” as 
a basis for incentive schemes and that 
work study can do nothing for existing 
“loose” bonus or piecework rates 
except to reveal the horrid truth. Fur- 
thermore, a very great deal can be 
achieved with existing operations by 
method study alone, without work 
measurement and incentive schemes. 

‘Our own results have led to an 
expansion of activity. A limiting factor, 
however, is the time taken to get addi- 
tional staff trained and competent to 
work on their own, especially if they are 
recruited from within the Board, which 
we prefer, are entirely new to work 
study and, in these early days, are join- 
ing only a small establishment of experi- 
enced staff. 

‘Again, like the West Midlands, the 
South Eastern Joint Industrial Council 
and the Joint Standing Committee for 
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Intermediate Grades have formal agree- 
ments for the application of work study. 
We feel, however, that probably the 
biggest potential for savings on gasworks 
is in the organisation of the work of 
maintenance craftsmen on the basis of 
planned and preventive maintenance. To 
that end, we are busy building up 
schedules and data.’ 


Mr. H. W. Moys (North Thames Gas 
Board): ‘The introduction of incentive 
schemes is one of the way in which 
we can reduce production costs. For 
an incentive scheme to be successful 
there must be greater productivity and 
thereby a reduction of manufacturing 
costs; there must also be labour eco- 
nomy. Method study is particularly 
important in the design of the plant and 
in my own Board has always resulted in 
a more economical working and a reduc- 
tion of the labour required to operate 
the plant. 


‘In my Board we have had incentive 
bonus schemes operating for many years 
but I cannot claim that they have been 
introduced after a very detailed work 
study such as the authors have put 
before us. The working standards on 
which the bonus is paid are assessed 
by the labour relations officer staff and 
these are essentially for the whole of the 
Board. 


Coke Bagging 


“We first introduced an_ incentive 
scheme for coke bagging in the early 
1900’s_ and this has been steadily 
developed and various changes made as 
the methods of handling coke have 
changed. At the present time in the 
majority of our loading bays three-men 
gangs are employed and they normally 
cope with 100 tons per gang per day and 
this work does not employ them for the 
entire eight-hour day. 

‘Then, in order to interest the delivery 
drivers, we introduced bonus payments 
for the delivery of coke. Initially this 
was based on a tonnage basis and the 
mileage covered, and _ subsequently 
changed to produce a larger bonus after 
a standard tonnage had been handled. 
At a later stage, we altered it again to 
a straight piecework system which we 
are now using. 

‘With regard to locomotive operation, 
we have had incentive schemes operating 
at our larger works for this duty for 
quite a large number of years and these 
are based on the tonnage handled. In 
our meter department, for meter testing 
and repair, we went into the question of 
the introduction of an incentive bonus 
after the end of the last war and subse- 
quent to its introduction we have got an 
increase of output from that department 
of some 20%. 

“Some year or so ago we employed 
a firm of consultants to study the duties 
of meter readers. We subsequently 
introduced an incentive bonus scheme 
on one of our divisions. The method 
of payment for this scheme was based 
on the savings that would result when 
the meter reader exceeded a standard 
work unit. The resulting saving is 
passed largely to the meter reader him- 
self while a small proportion remains 
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with the Board. We have followed this 
up by the introduction of a_ similar 
incentive scheme for the pre-payment 
collectors. 

‘Our experience, I think, does indicate 
that any form of incentive scheme should 
relate as nearly as possible to the indivi- 
dual’s output and that if you do, having 
introduced a scheme, subsequently alter 
the plan, its new terms should be 
negotiated as rapidly as possible. 

“We have considered the application 
of work study and incentive schemes to 
mechanical maintenance. It is, I think, 
a very difficult problem because some of 
the more unpleasant conditions in the 
mechanical department are very difficult 
to apply incentive schemes to. We are 
experimenting on a very small scale with 
one trade at our largest works. 

‘In the case of retort houses the 
quantity of work to be carried out is 
fixed and the nature or character of the 
work which the individual stoker has to 
carry out depends on a number of 
factors, particularly the life of the retort 
house and the type of coal being 
handled. In the case which the authors 
set out one would have expected, I think, 
that where the discharging duties of two 
men were concentrated on one there 
would have been pressure for the equi- 
valent of double pay to be given to the 
one operator and this in turn might dis- 

turb the other retort house men whose 
duties could only be increased to a lesser 
extent. 


Changing Structure 

‘The adoption of widespread incentive 
schemes, however, will finally change 
the wages structure of the Board, and 
once introduced it will be very difficult 
to revert back to the old system. They 
therefore must be introduced as a result 
of very careful and thorough study.’ 

Mr. W. A. P. Hoskin (Barnsley): * The 
aim of work study is, of course, to in- 
crease productivity, and the paper we 
have had presented to us this morning 
one might say introduces the applica- 
tion of work study to the gas industry. 

‘So easily, however, do we introduce 
into everyday usage a word or term 
which very quickly becomes hackneyed. 
This is almost true of the word “ pro- 
ductivity” since the introduction of 
productivity committees throughout the 
country. What it really means to the 
gas industry is that either production is 
increased at an economic rate or the 
industry will decline. 

‘Work study means the study of the 
man and the job he does and the aim 
is to increase productivity. But it is 
the study of man which comes first. 
The man is a human being—an indivi- 
dual. I venture to say that one of the 
most difficult accomplishments in in- 
dustry today, if not in society, is to be 
an individual, yet it is the most impor- 
tant factor which must remain upper- 
most in the consideration of this subject 
of work study. It is evident that this 
is fully appreciated by the authors. 

‘The very strong point in_ the 
authors’ approach to the subject is what 
they term common sense, and this is a 
natural prelude to success. One is 
therefore not surprised to learn that in the 
coke bag filling experiment the labour 
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The authors of ‘Work Study’ have a brief 
conference. 


turnover is virtually nil and that the 
men employed are probably the most 
contented employees in the Birmingham 
works. 


“It is also true that in work study 
the industry has an effective means by 
which the trade unions can help in the 
increase of efficiency in many ways. It 
would be of interest, therefore, to learn 
the extent to which co-operation exists 
between the trade unions and the work 
study team. 


‘The value of the paper to me is the 
freshness of approach to a most impor- 
tant study.’ 


Mr. J. W. Holdaway (Eastern Gas 
Board, Watford Division): ‘I have been 
employed solely on the supply side of 
the industry, and I am confident that 
the work content of many aspects of 
district fitting work can be measured and 
placed on incentive. It is encouraging, 
therefore, to hear that the West Mid- 
lands Board has decided to tackle the 
problem of maintenance both on the 
works and the district. 


‘The West Midlands Board is now 
set to explore fresh fields, to decide 
upon the best subjects to tackle, and the 
most suitable techniques to employ. 
Several other boards have appointed 
work study officers and no doubt they 
are in the same position. 


National Policy 


* With the application of work study in 
the gas industry still in the embryo stage, 
a definite national policy should be 
adopted. First, a nucleus of fully trained 
work study officers should be established, 
and having gained sufficient experience 
they should decide upon the best method 
of training our own personnel in this sub- 
ject. A central training school should 
then be established. 


econd, liaison between the boards 
should be established to ensure a regular 
interchange of ideas and pooling of infor- 
mation. This is a new venture for our 
industry, and in the interests of efficiency 
it is essential that there should be full 
co-ordination of effort.’ 


Mr. S. C. Herbert (South Eastern Gas 
Board): ‘I should like very much to add 
my support to those who have mentioned 
the question of work study in design. I 
feel that it is a very important point to 
bear in mind that we should be sure 
that any design and construction work 
in hand fulfils the needs of the works 
before it is built and to be sure that the 
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men use it to the best advantage when it 
is completed. 


‘There are two very small examples i 
should like to mention on design work. 
Have you ever thought how much it costs 
when a lorry is standing waiting to be 
unloaded and how much time is spent 
by the driver in releasing the tailboard 
and securing it again after tipping? 
There are lorries available with tail- 
boards controlled from the cab, and let 
us not forget that the purpose of a 
lorry is to move its load. Standing time 
is unproductive time, and is a liability to 
the job. 


‘With regard to the transport of 
liquids, what is the size of the outlet 
connection on the usual road tanker? 
Not more than 3-in. How long does it 
take to empty it? I suggest that rather 
than put in pumps or use compressed 
air for unloading we should have con- 
nections on these tankers which are very 
much larger. Gravity would do the job 
for us with savings in time of up to 50%. 


No ‘ Panic’ 


‘In one of the plants of my Board 
we recently introduced work study tech- 
niques to guide the maintenance engineer 
in planning his work before a particular 
major overhaul was started. The depart- 
ment followed the job right through, in 
close touch with the foreman of all 
trades, and the final result, compared 
with the previous overhaul, which was 
only observed to gain information, 
showed a reduction of “ down’”’-time of 
30%. There was a more uniform level 
of employment right through the repair. 
a considerable reduction in waiting time 
between jobs, because the men knew 
individually beforehand the sequence of 
work they were to tackle, and the cost 
of the job remained about the same in 
spite of increases in wage rates over the 
intervening three-year period, and for a 
somewhat greater quantity of work done. 
Furthermore, there were at no _ time 
during the course of the work any 
“ panic ” rushes to get work done which 
had been overlooked. 


‘In another of our works method study 
reduced locomotive working time by 50° 
and made redundant a number of rail 
tanks. In a case of the loading of naph- 
thalene into ships, about half the number 
of men are now employed for half the 
original time and two lorries and one 
crane have been dispensed with. Paint- 
ing and scaffolding work is carried out 
at two of our works on a full-time basis 
and these jobs are the only ones which 
are run continuously so far on a work 
studied incentive bonus scheme. One 
outstanding result of the scheme has 
been the decrease in overtime working 
necessary from 80-90 hours a week to 
100 hours in 15-16 months, but occa- 
sions do arise when local conditions will 
not permit the full realisation of econo- 


mies offered by work study, and we have ff 
several schemes in being which have been fj) 


shelved for the time being.’ 


Mr. W. J. G. Bryce, in reply, said the: 
had been asked a great many question: 
and would reply to them all in writing 
in due course. 
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GUNITE AND CEMENTATION mir tee 
Systematic repairs to structures based on The Clifford Engineering Co., Ltd. 


systematic diagnosis of defects 


Dunstable, Beds. 
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METERS 9s. 9d. » 
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SECTIONS 1 & 10 TEMPORARILY OUT OF PRINT 
OTHER SECTIONS IN ACTIVE PREPARATION. 
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KETTLE DESCALER 
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BALE & CHURCH, 


CROMPTON WAY, CRAWLEY, 


LTD. 
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PLANT &c. FOR SALE 


FoR SALE.—One unused 48 in. all C.I. Sluice 

Valve by Glenfield. Flanges 55} in. diameter, 28 
holes, 534 in. P.C.D., 2 ft. 34 in. long. Cleck- 
heaton Engineering Co., Ltd., Cleckheaton, Yorks. 
Phone 397. 








PECIAL OFFER: Large quantity of new cast iron 

fullway valves, all iron parts, 8 in., 10 in., 12 in. 
and 14 in. for sale. The Midland Iron & Hardware 
Co. (Cradley Heath) Ltd., Cradley Heath, Staffs 
Tel.: Cradley Heath 6264 and 5. 


FOR SALE 
IVETTED Steel Mains, 60 ft.—5S ft. 4 in. dia. 
Welded Steel Mains. Approx. 250 ft. x 536 in. 
dia.; approx. 150 ft. x 30 in. dia.; approx. 100 ft. 
*% «zi in. dia. Good secondhand condition. Maden 
< McKee Ltd., 317, Prescot Road. Liverpool, 13. 





PLANT WANTED _..~ 





REQUIRED: One Second-hand Carburetted Water 
Gas Plant in working condition able to produce 
a minimum of 14 mill. cu.ft. per day. 

Offers, giving full details of type, age and location 
of plant, together with indication of price required, 
are invited immediately to No. 325, Gas Journal, 11, 
Bolt Court, Fleet Street, London, E.C.4. 








- APPOINTMENTS VACANT 


ENGINEER familiar with the gas and/or coke-oven 

industry and works practice, who can write 
clear and concise English, required as assistant to 
the editor of a monthly technical journal. No. 323, 
Gas Journal, 11, Bolt Court, Fleet Street, London, 





E.C.4. 


Telegrams: Gasking, Fleet, London. 








PROJECT ENGINEER required to join expanding 

Company at the Head Office in London on 
work connected with Coke Ovens, and By-product 
Chemical Plant. Appointment will suit man of 
about 30 years of age, with sound engineering back- 
ground, preferably in these fields of activities. Starting 
salary commensurate with qualifications. Apply quot- 
ing reference ICS, No. 324, Gas Journal, 11. Bolt 
Court, Fleet Street, London, E.C.4. 


NORTH THAMES GAS BOARD 
ENIOR DRAUGHTSMEN are required in the 


Chief Engineer’s Department at Westminster. 
S.W.1, for:— 
(1) The design and layout of general process plant 


and all associated structural steelwork 

(2) The design and detailing of civil engineering. 
foundations and structural work mainly in reinforced 
concrete associated with gas manufacturing plant. 

Candidates should preferably be Corporate 
Members of the Institution of Civil, Structural or 
Mechanical Engineers. 

Starting salaries within the range £890-£1,050 per 
annum according to age, qualifications and 
experience. 

The successful candidates will be required to join 
the Staff Pension Scheme 

Applications, giving age and full particulars, should 
be sent to the Staff Controller, North Thames C'as 
Board, 30, Kensington Church Street, W.8, quoting 
reference 666/314 


NORTH WESTERN GAS BOARD 


WIRRAL GROUP 
MECHANICAL SUPERINTENDENT— 
BIRKENHEAD 


APPLICATIONS are invited from suitably qualified 
persons for the above pensionable appointment 

at a salary within Grades A.P.T. 8/9 (£745/£895 

p.a.) according to qualifications and experience. 

The person appointed will be responsible to the 
Station Engineer for the maintenance of mechanical 
plant and buildings on the works, for which purpose 
he will have charge of a suitable staff and workshop 
facilities. 

Application forms, together with further details 
of the post, are obtainable from the General Mana- 
ger, N.W.G.B., Wirral Group, Hind Street, Birken- 
= and should be returned by Thursday, June 6. 


WOLLONGONG GASLIGHT CO., LTD. 


PPLICATIONS are invited for position of 
WORKS SUPERINTENDENT, Wollongong Gas- 

works, Australia (annual output 250 mill. cu.ft. in 
W-D continuous vertical retorts). 

Commencing salary £1,400 (Australian) per annum. 

Steamer fares in one-class P. & O. or Orient Line 
ship will be paid by Company for appointee and his 
family. Company will also assist with housing in 
Wollongong. 

Superannuation scheme available. 

Salary to commence from date of embarkation 
English port. , 

Applications to be forwarded care of William 
Coward & Co., Ltd., 3, St. James’s Square, London, 
S.W.1, not later than May 30, 1957. 
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APPOINTMENTS VACANT (ctd.) 


EAST MIDLANDS GAS BOARD 


SHEFFIELD AND pores DIVISION 
ASSISTANT CHEMIS 
NEEPSEND WORKS. 


APPLICATIONS are invited from suitably qualified 
persons for a position as ASSISTANT CHEMIST 
at Neepsend Works, Sheffield. 

Salary will be in accordance with Grade APT. 7 
(£705/£785) of the National Salary Scales and placing 
thereon will depend upon qualifications and 
experience. 


Candidates should be experienced in the analysis 


of coal, coke, oil, gas and by-products. 

The person appointed will be responsible to the 
Works Senior Chemist for the organisation and 
control of sections of the laboratory work and 
should possess the Higher National Certificate in 
Chemistry or equivalent. 

The position is pensionable and the successful 


applicant will be required to pass a medical examina- 
tion. 

Applications, giving details of age, qualifications and 
experience, together with the names and addresses of 


two referees, should be forwarded to reach the 
undersigned not later than June 3, 1957. 
Cc. C. Woop, 
Divisional General Manager. 
Commercial Street, 
Sheffield, 1. 
EAST MIDLANDS GAS BOARD 


NOTTS. & DERBY DIVISION 
RESIDENT FITTER/HOLDER STATION 
ATTENDANT, MELBOURNE 


PPLICATIONS are invited from Gas Fitters for 
the above position. 


The post is graded on Intermediate Grade VII 
Provincial * A’ (£605/£650 per annum) with Class 
II Conditions of Service. 

The successful applicant will be responsible for 


the operation and general maintenance of the Holder 
Station, will be required to deal with gasfitting work 
including attention to emergency calls outside normal 
hours, and to attend at the Showrooms on two 
afternoons per week. 

The applicant's wife will also be required to carry 
out certain duties. 

A house will be available at the 
on a Service Occupation Agreement. 

Applications stating age and experience and giving 
the names of two referees, should be addressed to the 


Holder Station 


undersigned not later than Monday, June 3, 1957 
K. L. Pearce, 

Divisional General Manager, 

East Midlands Gas Board, 

Notts. & Derby Division, 

P.O. Box No. 62, 

Friar Gate, 

Derby. 





EAST MIDLANDS GAS BOARD 


NOTTS. & DERBY DIVISION 
ASSISTANT ENGINEER—CHESTERFIELD 
DISTRICT 


APPLICATIONS are invited for the above appoint- 
ment at Chesterfield. 

The works distributes approximately two and a half 
thousand million cubic Feet per annum, of which 
five hundred million cubic feet is made in horizontal 
retorts and carburetted water gas plants and the 
remainder is purchased from coke ovens supplying 
into the grid system. 

Applicants should possess the Higher Grade Certi- 
ficate in Gas Manufacture of the Institution of Gas 
Engineers and must have had experience in_ the 
operation of horizontal retorts and water gas plants 
and possess ability to control labour. 

The appointment will be made within Grades A.P.T. 
8/9 (£745/£895) and the commencing salary will be 
dependent upon the qualifications and experience of 
the successful applicant. 

The post is pensionable and the successful applicant 
will be required to pass a medical examination. 

Applications, stating age and giving details of 
education, qualifications and experience, together 
with the names of two referees, should be addressed 
to reach the undersigned not later than June 3, 1957. 


K. L. PEarce, 
Divisional General Manager, 


East Midlands Gas Board, 
Notts. & Derby Division, 


P.O. Box No. 62, 
Friar Gate, 
Derby. 
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EAST MIDLANDS GAS BOARD 


HEADQUARTERS 
ASSISTANT TECHNICAL OFFICER 
(UTILISATION) 


APPLICATIONS are invited from suitably qualified 

persons, preferably with an appropriate Univer- 
sity degree, for the above appointment in the Com- 
mercial Manager’s Department. 

The successful applicant will be required to work 
in the Appliance Research Centre at Syston, near 
Leicester. The work of the Centre includes the 
assessment of district performance of domestic gas 
and coke appliances, fittings and meters. It deals 
also with commercial gas appliances and assessment 
of coke quality. 

The salary will be within Grade A.P.T. 11 (£895/ 
£1,020 per annum) of the National Salary Scales for 
Gas Staffs. The position is pensionable and the 
successful candidate will be required to pass a medi- 
cal examination 

Applications stating age and giving details of quali- 
fications and experience, together with the names 
of two referees, should be addressed to reach the 
undersigned not later than June 10, 1957. 


A. Gwynne Davies, 


Secretary. 
Beverley House, 
University Road, 
Leicester. 
May 17, 1957. 


SCOTTISH GAS BOARD 


GLASGOW & WESTERN DIVISION. 
TECHNICAL ASSISTANTS. 


PPPLICATIONS are invited for a number 
appointments as TECHNICAL ASSISTANTS i 


the Gas Works and Production Engineer’s Staffs at 
Glasgow, Dumbarton and Paisley. 
The salary scales will range from A.P.T. 6 to 


A.P.T. 10 (Provincial A) Grades with placing therein 
according to experience and qualifications. 

Candidates should possess, by examination, a recog- 
nised qualification in Engineering, Chemistry or Fuel 
Technology and should be experienced in the opera- 
tion and control of Gas Works or similar types of 
plant. 

The posts are pensionable and the successful candi- 
dates will be required to undergo medical examination. 

Applications, endorsed TA stating age and giving 
particulars of training, qualifications and experience 
and with particulars of present salary should be 
addressed to the Personnel Officer, 9, George Square, 
Glasgow, C.2, to arrive not later than 14 days after 
the publication of this notice. 





SCOTTISH GAS BOARD 
ASSISTANT INTERNAL AUDITORS 


PPLICATIONS are invited for two vacancies for 
ASSISTANT INTERNAL AUDITOKS. Prefer- 
ence will be given to applicants holding a recognised 
accountancy qualification, but candidates should hold 
at least a qualification equivalent to the intermediate 
level of a recognised accountancy body. The success- 
ful applicants will be based in Glasgow and will 
be required to carry out auditing duties in the Board’s 
Glasgow and Western Division. 
Salary scale—£705-£825 per 
according to qualifications. 
ie posts are pensionable and the successful appli- 
cants will be required to pass a medical examination. 
Applications stating age, and giving details of educa- 
tion, training, qualifications and experience, together 
with the names of two referees should be sent to 
the undersigned within 14 days of the appearance 
of this advertisement. 


annum with placing 


A. T. Herp, 
Secretary. 
26, Drumsheugh Gardens, 
Edinburgh, 
May 16, 1957. 





SCOTTISH GAS BOARD 


EDINBURGH AND SOUTH-EASTERN DIVISION 
SENIOR HOME SERVICE ADVISER 


PPLICATIONS are_ invited from qualified 
persons for the post of SENIOR HOME SER- 
VICE ADVISER in the Edinburgh and South-Eastern 
Division. The duties of the post will include taking 
charge of a small staff of Home Service Advisers and 
generally organising the work of the Section within 
the Service and Sales Department. The salary will 
be within the range of Special Scale V, £453-£580 per 
annum with placing according to qualifications and 
experience of successful candidate. 
The position is pensionable and _ the successful 
applicant will require to pass a medical examination. 
Applications stating age, and giving particulars of 
education, training, experience and qualifications 
should be addressed to the Creneral Manager, 15, 
Calton Hill, Edinburgh, 1, not later than Monday, 
June 10, 1957. All applications will be acknowledged 
and are confidential. 
Davin Beavis, 


General Manager. 


May 22, 1957 


FFoRD MOTOR COMPANY, LTD., have a vacancy 


for an ENGINEER, 
with a modernisation scheme for their 
Oven plant. Applicants should have had draw ng 
office experience in the design and layout of mod: rn 
coke ovens and by-product plant in an engineer ng 
capacity at such or in the chemical engineer ng 
industry. This is a well paid post, with participat on 
in a generous non-contributory pension  scherie 
Please send details of experience and qualificatic n 
to Salaried Personnel Department, Dagenham, Ess x 
quoting reference MEP. 


age 26-35, in connect on 





Amended Advertisement. 


EAST MIDLANDS GAS BOARD 


LINCOLNSHIRE DIVISION 
APPOINTMENT OF GROUP ENGINEER— 
GRIMSBY 


APPLICATIONS are invited from Corporate Me:n- 
bers of the Institution of Gas Engineers for 
the position of GROUP ENGINEER, Grimsby. 

Grimsby Works consist of Woodall-Duckham Con- 
tinuous Vertical Retorts and carburetted water gas 
plant with a nominal daily output of 54 mill. cu.it 
Candidates should have had extensive experience of 
the above types of plants and in the control of staff 
and labour. 

The commencing salary will 
(£1,105/£1,265 per annum) of the National Salaries 
Table for Senior Gas Officers, according to qualifica- 
tions and experience. 


The post is pensionable and the successful applicant . 


will be required to pass a medical examination. 

A house in a good residential area will become 
available on reasonable terms under a Service Occupa- 
tion Agreement, if required. 

Applications stating age and giving particulars of 
education, training, experience and qualifications, 
together with the names of two referees, should be 
sent to the Divisional General Manager, Belle Vue 
House, Carline Road, Lincoln, to arrive not later 


than June 10, 1957. 
A. Gwynne Davies, 
Secretary 
Beverley House, 
University Road, 
Leicester. 
May 20, 1957. 


WEST MIDLANDS GAS BOARD 


BIRMINGHAM AND DISTRICT DIVISION 
ASSISTANT CHEMIST 


‘THE position will be tenable at one of the Works 
in the Division and requires a minimum qualifi- 
cation of Inter. B.Sc. or National Certificate in 
addition to experience of chemical control of plant 
The salary will be within A.P.T. Grade 7 (£705- 
£785 per annum) of the National Salary Scales for 
Gas Staffs. 
The post is pensionable and the successful candi- 
date may be required to pass a medical examination 
Applications, stating personal details, particulars 
of training and qualifications, together with the 
names of two referees, should be sent to Mr. J. E 
Wakeford, Divisional General Manager, West Mid- 
lands Gas Board, Gas Offices, Edmund Street, 
Birmingham 3, to reach him not later than June 3, 


K. W. Nevetr, 
Industrial Relations Officer. 


WEST MIDLANDS GAS BOARD 
WORCESTERSHIRE & HEREFORDSHIRE 
DIVISION 
TECHNICAL ASSISTANT, KIDDERMINSTER 
DISTRICT 
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APPLICATIONS are invited for the above appoint- 
ment from candidates conversant with gasworks 

routine tests, and preferably having experience of 
continuous vertical retorts and carburetted water gas 
plants. 

Possession of the Ordinary Grade Certificate 
Gas Engineering will be an advantage 

The salary for the post will be in accordance with 
A.P.T. Grade 5 (£605-£685 per annum) of the 
National Salary Scales. 

The post is pensionable and the successful candi 
date may be required to pass a medical examination 

Applications stating age, education and experience. 
together with the names of two referees, should be 
addressed to C. F. W. Rendle, Esq., Divisional 
General Manager, West Midlands Gas Board, New 
town Road, Worcester, to reach him by not later 
than June 3, 1957. 


in 


K. W. Nevetrt, 
Industrial Relations Officer. 


| 
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HOLMES-CONNERSVILLE 
EXHAUSTERS 


HOLMES-ELEX DETARRERS 


Service all along the line 
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MULTIFILM WASHERS 


TOWER PURIFIERS 


_W. C. HOLMES & CO. LTD 
| Turnbridge, Huddersfield. 


| Huddersfield 5280 - London: Victoria 9971 - Birmingham: Midland 6830 


HOLMES-CONNERSVILLE 
BOOSTERS 
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— the name to remember for 


GAS CARCASSING, CENTRAL HEATING 
& HOT WATER INSTALLATIONS 


WILLIAM EDGAR & SON LTD, BLENHEIM WORKS, GREEN LANE, fae 
HOUNSLOW, MIDDX. TEL: HOUNSLOW 8017 (4 lines) Hy 
















COAL AND COKE 
SCREENING & SIZING 
PLANTS. 


RETORT SETTINGS 
PRODUCERS, FURNACES 
REPAIRS. 


CONVEYORS, 
ELEVATORS, 
BUNKERS, ROOFS, 
HOISTS, Etc, 


E. C. & J. KEAY LTD. 


CONSTRUCTIONAL ENGINEERS 


STRUCTURAL STEELWORK 
OF EVERY DESCRIPTION 


BRIDGES ° TANKS 
STEEL PLATEWORA 


GASHOLDERS 
ETC., ETC. 


Supplied & Erected 
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é 
i DESIGNERS 
| WwW, 
| a _ AND 
. CONSTRUCTORS 
} GLOVER-WEST CONTINUOUS VERTICAL 
1 RETORTS «: C.O.L. INTERMITTENT VERTICAL OF 
| CHAMBERS - COLLIN COKE OVENS CARBONIZATION 
) PLANT 
WEST’S GAS IMPROVEMENT CO., LTD 
W. ALBION IRONWORKS ° MILES PLATTING . MANCHESTER 10 
»N Tel : COLlyhurst 296! Grams : Stoker, Manchester 
sens London Office : Columbia House, Aldwych, W.C.2 
"1957 | C.O.L. Div. : Chandos House, Buckingham Gate, S.W.! 
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Orders received recently from town gas undertakings include : 


Lowestoft 1-0 million cu. ft./day 
3-5 million cu. ft./day 
1-8 million cu. ft./day 
1-2 million cu. ft./day 


244 


THE POWER-GAS CORPORATION LTD 


(PARENT COMPANY OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDO 


AUSTRALIA : CANADA ‘ . . SOUTH AFRICA 





